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(57) An apparatus, which comprises a zonal isolation assembly positioned within a well bore that traverses a 
subterranean forrnation, comprising; one or more solid tubular members, each solid tubular member 
including one or more external seals; one or more perforated tubular members coupled to the solid 
tubular members; and a shoe oouplBd to the zonal Isolation assembly; wherein at least one of the solid 
tubuter members and tt>8 perforated tubular members are formed by a radial expansion process 
performed within the wellbore; and wherein at least one of the perforated tubular members are radially 
expanded Into intimate contact with the subterranean formation. 

Also disclosed are methods and systems of isolating zones extracting materials from a producing zone. 
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ISOLATION OF SUBTERRANEAN ZONES 

Cross Rsfsrsnce To Related Applications 

This application is a contimiatibn-in-part of U.S. patent application serial number 
5 09/969.922. attorney docket number 25791.69, filed on ,10/3/2001, ttiat was a 
continuation-in-part of U.S. patent application serial number 09/440,338. attorney 
docket number 25791.9.02, filed on 11/15/1899, that issued as U.S. Patent No. 
6.328.113, that claimed the benefit of the filing date of U.S. provisional patent 
appllcatkm serial iluml>er 60/108,558, attorney docket number 25791.9, filed on' 
10 1 1/16/1998, the disdbsures of which are Incorporated herein by reference. 

The present applicatton is related to the following: (1) U.S. patent application serial no. 
09/454.139. attorney docket no. 25791.03.02, filed on 12/3/1999, (2) U.S. patent 
application serial no. 09/510.913, attorney docket no. 25791.7,02, filed on 2/23/2000. 

15 (3) U.S. patent appDcation serial no. 09/502.350. attorney docket no. 25791 .8.02. filed 
on 2/10/2000, (4) U.S. patent appllcafkxt serial no. 09/440,338. attorney docket no. 
25791.9.02. filed on 11/15/1999, (5) U.S. patent appllcaUon aerial no. 09/523,460. 
attorney docket no. 25791.11.02. filed on 3/10/2000. (6) U.S. patent application serial 
no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000, (7) U.S. patent 

20 appllcatton serial no. 09f511.941, attorney docket no. 25791.16.02, filed on 2/24/2000. 
(8) U.S. patent appUcatkm serial no. 09/588.946, attorney docket no. 25791.17.02, filed 
on 6/7/2000, (9) U.Sv patent applicatton serial no. 09/559,122. attorney docket no. 
25791.23.02. filed on 4/26/2000, (10) PCT patent application serial no. 
PCTAJSOO/18635. attorney docket no. 25791.25.02, filed on 7/9/2000, (11) U.S. 

25 . provlskinal patent application serial no. 6(V162,671, attorney docket no. 25791.27, filed 
on 11/1/1999, (12) U.S. piovfeional patent application serial no. 60/154.047, attorney 
docket no. 25791.29. filed on 9/16/1999. (13) U.S. provisional patent application seriaj 
no. 60/159.082, attomey docket no. 25791.34. filed on 10/12/1999. (14) U.S. 
provlstonal patent application serial no. 60/159.039. attomey docket no. 25791.36. filed 

30 on 10/12/1999, (15) U.S. provisional patent appHcatkm serial no. 60/159.033, attomey 
docket no. 25791 .37, filed on 10/12/1999. (18) U.S. provistonal patent applfcation serial 
no. 60/212,359. attorney dodtet no. 25791.38. filed on 6/19/2000, (17) U.S. provistonal 
patent applnation serial no. 60/165,228. attomey docket no.' 25791.39. filed on 
11/12/1999. (18) U S. provtelonal patent application serial no. 60/221.443. attomey 
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docket no. 2579145, filed on 7/28/2000, (19) U.S. prov^nal patent application serial 
no. 60^1 .645, attorney dodcet no. 2S791.46, filed on 7/28/2000. (20) U.S. provisiondl 
patent aiq>lication serial no. 60/233,638. attorney docket no. 2579147, . fled on 
9/18/2000. (21) U.S. provi^onal patent appitcatk)n serial no. 60/237,334, attorney 

5 docket no. 2579148, filed on 10/2/2000. (22) U.S. provteional patent application serial 
no. 60/270,007, attorney docket no. 25791.50. filed on 2^0/2001; (23) U.S. provistonal 
patent applicatkxi serial no. 60/262.434. attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S. provisional patent application serial no. 60/259,486. attorney 
docket no. 25791.52. filed on 1/3/2001; (25) U.S. provistonal patent application serial 

10 no. 60/303.740, attorney docket no. 25791.61 filed on 7/6/2001; (26) U.S. provisional 
patent application serial no. 60/313,453. attorney docket no. 2579159, filed on 
8/20/2001; (27) U.S. provisional patent application serial no! 60/317.985. attorney 
docket no. 2579167. filed on 9/6/2001; (26) U.S. provisional patent applicatton serial 
no. 60/3318.386. attorney docket no. 257916702. filed on 9/10/2001; and (29) U.S. 

15 utility patent application serial no. 09/969,922, attorney docket no. 2579169. filed on 
10/3/2001 the disctosures of wlitoh are incorporated herein by reference. 

Background of the Invention 

This inventkm relates generally to oil and gas exploratton, and in particular to Isolating 
20 certain subterranean zones to facilitate dl and gas exptoratton. 

During oil exploratk)n. a wellbore typteally traverses a number <rf zones within a 
subterranean fomiatton. Sonne of these subterranean zones virtll produce oil and gas. 
while others will noL Further, it Is often necessary to isolate subterranean zones from 
25 ' one another in order to facilitate the exploration fbr and pnxiudion of oil and gas. 
Existing methods for Isolating subterranean productton zones in order to facOitate the 
exptoratton for and production of oil and gas are complex and expensive. 

The present inv^rrtton Is directed to 6vera)n^ng one or more of the limitations of the 
30 existing processes fbr isolating subterranean zones during oil and gas exptoration. 

Summary of the Invention 

According to one ^pect of the present inventkxi, an apparatus is provided that 
includes a zonal isolation assembly including: one or wxm solid tubular members, each 
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sbDd tubular member including one or more e)rtemal seals, one or more perforated 
tububr members ooupled to the solid tubular members, one or more flow control valves 
operably ooupled to ttie perforated tubular members for oontrolling the Hohm of fluidic 
materials through the perforated tubular members, orte or more temperature sensors 

5 operably coupled to one or more of the perforated tubular members for monitoring the 
operating temperature within the perforated tubular members, one or more pressure 
sensors operably coupled to one or more of the perforated tubular members for 
monitoring the operating pressure within the perforated tubular members, and one or 
motB flow sensors operably coupled to one or more of the perforated tubular members 

10- for monitoring the operating flow rate within the perforated tubular rrombers, a shoe 
coupled to the zonal isolation assembly, and a controller operably coupled to the flow 
control valves, the tem(»rature senscH^. the pressure sensors* and the flow sensors for 
monitoring the temperature, pressure and flow sensors and controlling the operation of 
the flow control valves. At teast one of the solid tubular members and the perforated 

15 tubular rrwmbers are formed by a radial expansion process perfbmied within the 
wellbore. 

According to anottier aspect of the present Invention, a method of isolating a first 
subtenanean zone from a second subterranean zone in a wellbor^ \s provided that 

20 includes pc^oning one of mem solid tubiilars within the wellbore. the solid tubulars 
traversing the first subterranean »ne. positioning one or nK>re perforated tubulars 
within the wellbore. the perforated tubulars traversing the second subterranean zone, 
radnrily expandhg at least one of the primary solid tubulars and perforated tubulars 
within the wellbore. fluMiciy coupling the perforated tubulars and the solid tubulars. 

25 preventing the passage of fluids from the first subterranean zone to ttie second 
sublmrahean zone within the wdlbore external to the solid tubulars and perforated 
tubulars, monitoring the operating temperatures, pressures, and flow rates wimin one 
or mors of the perforated tubulars. and controlling the flow of fluldic materials through 
the perforated tubulars as a function of the monitored operating temperatures, 

30 pressures, arul flow rates. 

According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tubulars 
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within the wetttKm, positioning one or more perforated tulxilars within the vvelit>ore, the 
perforated tubulars traversing the producing subtmanean zone, radially expandlr)g at 
least' one of the solid tutHilars and the perforated tubutars within the wellbore, fluidicly 
ooupiing the soBd tubulars wi^ the casing, fluidicly coupling the perforated tubulars 

5 with the soDd tubulars. fluidicly isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore, fluidicly ooupiing at least one of the 
perforated tubulars with the producing sid>terraneari zone, monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and controlling the flow of fluldic materials through the perforated tubulars as a function 

10 ofthenrK>nitoredoperatingtemperature8, pressures, and flow rates. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subten^nean zone in a wellbore is provided that 
includes means for positioning one or more solkl tubulars within the wellbore, the solid 

15 tubulars traversing the first subterranean zone, means for positioning one or nrK)re 
perforated tubulars within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars wtthh the wellbore, rheans for fluidicly ooupiing the perforated 
tubulars and the solid tubulars, mearis for prevertting the passage of fluids from the first 

20 subterranean zone to Vne second subtenranean zme within the wellbore external to the 
solid tubulars and perforated tubulars, means for moniloiing the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubiriars, 
and means for controlling the flow of fluldic materials through the perforated tubulars as 
a funcHon of themonitorBd operating tamperatiffes..pressures, and flow rates. . 

25 

According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
Including a casing, Is provided ttiat includes means for positioning one or more solid 
tubulars vrithin the wellbore, means for positioning one or more perforated tubulars 
30 within the wellbore, the perforated tubulars traversing the producing subterranean 
zone, means for radially expanding at least or^e of the solid tubulars and the perforated 
tubulars within the w^lbore, means for fluididy coupling the solid tubulars with the 
casing, means for fluklidy coupling the perforated tubulars with the solkJ tubulars, 
means for flutdidy isoteting the producing subterranean zone, from at least one other 
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subiefTanean zone within the welltxm, means for fluididy coupHng at least one of the 
perforated tutKitara with the producing subterranean zone, means for monitoring the 
operating temperatures, pressures, and flow rates within one or rnore of the perforated 
tubulars, and means for oontrolling the flow of fluldic materials through the perforated 
5 tutHilars as a function of the monitored operating temperatures, pressures, and flow 
rates. 

Acoording to anottier aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assemt>ty including: one or more solid tubular members, each 

10 solid tubular member Including one or more external seals, one or more perforated 
tubular members each including radial passages coupled to the solid tubular members, 
and one or more solid tubular liners coupled to the Interior surfaces of one or mora of 
the perforate tubular members for sealing at least some of the radial passages of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. At 

15 least one of the solid tubular members and the perforated tubular members are formed 
by a radial expansion process perfonned within the wellbore, and the solid tubular 
liners are formed by a radial expansion process performed wtthin the wellbore. 

Acoording to another aspect of the present inventloh, a mettiod of isolating a first 
20 subtenwean zone from a second subterranean zone in a wellbore is provided that 
includes positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the f^t subterranean zone, positioning -one or more perforated tubulars 
each including one or more radial passages wtthin the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the scriid 
25 tubulars and perforated tubulars within the weltbwe, ftuididy coupling ttie perforated 
tubulctfs and the primary solid tubulars, pr^ventfng the passage of flgids from the first 
subterranean zone to the secorxJ subterrar>ean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars. positioning one or more solid tubular 
liners within the Interior of one or more of the' perforated tubulars, and radially 
30 expanding and plasticalty defomiing the solid tubular liners within the interior of one or 
more of the perforated tubulars to fluididy seal at least some of the radial passages of 
the perforated tubulars. 



5 



According to another aspect of the present invention, a method of extracting materia 
from a producing subtenanean zone in a weitt)ore, at ieast a portion of the weilbore 
indudtng a casing, is provided that includes postttoning one w more sdlid tubulars 
within the welBkve, pcKSitioning one or more perforated tubulars each including one or 

5 more radial passages within the weilbore, the perforated tubulars traversing the 
producing subterraneian zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the weilbore, tluididy coupling the solid tubulars with the 
casing. flukJicly coupling .the perforated tubulars with the solid tubulars. fluidiciy 
isolating the producing subterranean zone from at least one other subterranean zone 

10 within the weilbore, fluidiciy coupling at least one of the perforated tubulars witti the 
producing subterranean zone, positioning one ch^ more solid tubular liners within the 
interior of one or more of the perforated tubulars, and radially expanding and plastically 
deforming the solid tubular liners within the interior of one or more of the perforated 
tubulars to fluidiciy seal at least some of Vt\e radial passages of the perforated tubulars. 

15 

According to another aspect of the present invention, a system for isolating a first 
subtenanean zme from a second subterranean zorie in a weilbore is provided that 
includes means for positioning one or more solid tubulars within the weilbore, the solid 
tubulars jiraversing the first subterranean zone* means for positioning one or more 

20 perforated tubulars each including one or more radial passages wdthin the weilbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
exparidlng at least one of the solid tubulars and perforated tubulars within the weilbore. 
means fbr fliudidy coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 

25 ' subtwranean zone within the weilbore external to the primary solid tubulars and 
perforated tulMJiars, means fbr posittooing one or more solid tubular liners within the 
interior of one or more of the perforated tubulars. and means for radially expanding and 
pitttically defomning the solid tubular liners within the interior of one or more of the 
perforated tubulars to fluidiciy. seal at ieast some of the radial passages of the 

30 perforated tubulars. 

According to another aspect of the present invention, a system for extractirtg materials 
from a producing subterranean zone in a weilbore. at least a portion of the weilbore 
Including a casing, is provided that includes means for posWonIng one or more solid 
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taibulars within the wellbore, means for positioning one or more perforated tubulars 
each including one or niore radial passages within the wellbore, the perforated tubulars 
traversing the produdr^ subterranean zone, means for radially expanding at least one 
or the TOlid tubulars and the perforated tubulars within the weflbore. means for fluidicly 
5 coupling the soDd tubulars with flie casing, means for fluidicly coupling the perforated 
tubulars with the solid tubulars, means for fluidicly isolating the producing subterranean 
me from at least one other subterranean zone within the wellbore, means for fluidicly 
' coupling at least one of ttie perforated titulars with the producing subterranean zone, 
means for positioning one or more solid tUbular liners within the Interior of one or more 
.10 of the perforated tubulars, and means for radially expanding and piastlcatly deforming 
the solid tubular liners within the Interior of one or more of the prorated tubulars to 
fluidicly seal at least some of the radial passages of the perforated tubulars. 

According to another aspect of the present invention, an apparatus is provided that 
15 includes a zonal isolation assembly including: one or nK>re solid tubular members, each 
solid tubular memttef including one or more external seals, one or more perforated 
tubular members each including radial passages coupled to the solid tubular members, 
and a sealing material coupled to at least some of the perforated tubular members for 
seaHng at least some of ttie radial passages of the perforated tubular nrmnbers. and a 
20 shoe coupled to the zonal isolation assembly. 

According to another aspect of the present invention, a method of isdatir^ a first 
subterranean zone from a second subterranean zone In a wellbore is provided that 
includes positioning one or more solid tubulars within the wellbore. the solid tubulan^ 

25 traversing the first subterranean zone, positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the soDd 
tubutars and perforated tubulars within the wellbore, fluidicly coupling the perforated 
tubulars and the primary solid tubulars, preventing tte pass^ of fluicfe from the first 

30 subterranean zone to the second subten^nean zone within the wellbore external to the 
primary solid tubulars arKl perforated tubulars, sealing off an annular region within at 
least one of the perforated tubulars, and injecting a hardenable fluidic sealing material 
Into the sealed annular regions of the perforated tubulars to seal off at least some of 
the radial passages of the p^fbrated tubulars. 
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According to another aspect of the present invention, a method of extracting materiais 
* from a produdng suMerranean zone in a welil}ore, at least a pcvtion of the wellt)ore 
including a casing. Is provided that includes positioning one or more solid tubulars 

5 within the weilt>ore. portioning pne or mora perforated tukNilars each including one or 

•» 

more radial passages within the weUbora, ttie perforated tubulars traversing the 
producing subterranean zone, radtaUy expanding at least one of the solid tubulars and 
the prorated tubulars within the welltx>re, fluidicly coupling the solid tubidars with the 
casing* fluidicly coupling the perforated tubulars with the solid tubulars, fluidicly 

10 isctoting the producing subterranean zone from at least one other subterranean zone 
within the wellbore. fluidicly coupling at least one of the perforated tubulars with the 
produdng subterranean zone, sealing off an annular region within at least one of the 
perforated tubulars, arKi injecting a hardenable fiuldic sealing material into the sealed 
annular regions of the perforated tubulars to seal off at least some of the radial 

15 passagesof the perforated tubulars. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subtenanean zone in a wellbore is provided that 
includes means for positioning one or more solid tubulars within the wellbore, the solid 

20 tubulars traversing the first subterranean zone, means for positioning one or more 
perforate tubulars each ihduding one or more raxM passages writhin the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the sdid tubulars and perforated tubulars within the wellbore, 
means for fluidicly coupling the perforated tubulars and the soDd tubulars, means for 

25 preventing the passage of. fluids from the first subterranean zone to the sejDond 
subterranean zone wKhln this wellbore external to the primary soDd tubulars and 
perfbraiad tubulars, means for SMiIng cSf ah annular region within at least one (tf the 
perforated tubulars, arKl mear^s for ir\|ecting a hardenable fluidic sealing material into 
the sealed annular regions of the perforated tubulars to seal off at least some tif the 

30 radial passages of the prorated tutHJiars. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subtenanean zone in a wellbore, at least a portion of the wellbore 
induding a casing, is provided that indudes means for positioning one or more solid 
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tubulars wMiin the wellbore. means for positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the producing subtennanean zone* means for radially expanding at least one 
of the solid tubulars and the perfbrsrted tubulars wlthfn the wellbore, means for fluidldy 

5 coupling the solid tubulars with the casing, meahs.for fluidldy coupling the perforated 
tubulars with the solid tubulars, means for fluidicty isolating the producing subtenranean 
zone from at least one other subterranean zone within the wellbore, nneans (or fluidicty 
coupling at least one of the perforated tubulars with the producing subtenranean zone, 
means ior sealing off an annular region within at least one of the perforated tutHJiars, 

10 and means for Injecting a hardenable fluidic sealing n^erlal into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

According to another aspect of the present invention, an apparatus is provided that 
15 Includes a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean fbnnafion including: one or more solid tubular memben», eac^ solid 
tubular member including one or more external seals, one or more perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
20 bjbutar members are formed by a radial expansion process performed within the 
wellbore, and at least one of the perforated tubular members are radially expanded Into 
Intimate contact with the subterranean formation. 

According to. another aspect erf the present invention, a method of isolating a first 
25 sid)tenanean zone from a second subterranean zone In a wellbore is provided thfit 
Includes po^'oning one or more solid tubulars within the wellt)ore, the siriid tubulars 
traversing the first subterranean zme. posifioning orie or more perforated tubulars 
witNh the welltXKe each including one or more racBal passages, tto perforated tubulars 
traversing the second subtenranean zone, radially exparxling at least one of the primary 
30 solid tubulars and perforated tubulars within the wellbore, radially expanding at least 
one of the perforated tubulars Into Intimate contact with the second subterranean zone, 
fluidiciy coupling the perforated tubulars and the solid tubulars. and preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the solid tubulars and perforated tubulars. 
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According to another aspect of the present Invention, a method of extracting materials 
from a producing subterranean zone In a weltborB, at least a portion of the weilbore 
including a casing, Is provided that includes positipning one or more solid tubutars 

5 within the welll)ore, positioning one or more perforated iubulars within the weilbore 
each including one or more radial passages, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tut>ulars and 
the perforated tubulars wiBiin the weilbore^ radially expanding at least one of the 
perforated tubulars into intimate contact with the producing subterranean zone, fluidlcly 

10* coupling the solid tubulars with the casing, fluidicly coupling thd perforated tubulars 
with the solid tubulars, fluidicly isolating the producing subterranean zone from at least 
one other subterranean zone within the weilbore. and fluidicly coupling at least one of 
the perforated tubulars with the producing subterranean zone. 

IS According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second sut>terranean zone in a weilbore is provided that 
includes means for positioning one or more solid tubulars within the weilbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars virithin the weilbore eath induding one or mofB radial passages, the 

20 perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars md perforated tubulars within the weilbore, 
means for radially expanding at least one of the perforated tubidars into intimate 
contact with the second subtenxmean zone, means for fluidicly coupling the perforated 
tubulars and the soBd tubulars, and means for preventing the passage of fluids from the 

25 fbvt subterranean zone to the secorxt subterranean zone within the welltKxe external to 
the soDd tubutars and perforated tubi4ars. 

Aooording to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a weilbore, at teast a portion of the weilbore 
30 Induding a casing, is provided that includes means for podtlonir^g one or more solkJ 
tubulars within the weilbore, means for positioning one or more perforated tubutars 
within the weilbore each including one or more radial openings, the perforated tubutars 
traversing the producir)g subterranean zone, means for radially expanding at teast one 
of the soOd tubulars and me perforated tubulars within the weilbore. means for radially 
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expanding at least one of the perforated tubidars into intimate oontact >AMh the 
producing subterrariean zone, means for fluldldy coupling the solid tutiulars with the 
casing, means for ftuididy coupling the perforated tubuiars >AMh the solid tubulars^ 
means for fiuidicly isolating the producing subterranean zone from at least one other 
5 subterranean zone within the wellbore. and means fbr fluidity coupling at least one of 
the perforated tubuiars Witt) the producing subtenanean zone. 

According to another aspect dl the present invention^ an apparatus is provided that 
includes a zonal isolation assembly positioned within a wellbore that traverses a 

10 subterranean formation and Includes a perforated wellbore casing, including: one or 
more solid tubular members, eadi solid tubular member including one or nnore external 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isdation assembly. At least one of the solid tubular 
mentoers and the perforated tubular meml)er$ are fomried by a radial expansion 

15 process performed within the wellbore, and at least one of the perforated tubular 
members are radially expanded into intimate contact with the perforated wellbore 
casing. 

According to another aspect of the present invention, a method of isolating a first 
20 subtenranean zone from a second subterranean zone in a wellbore that includes a 
perforated casing that traverses the second subterranean zone, is provided that 
includes positioning one or more^olid tubuiars within the vyellbore, the solid tubuiars 
traversing the first subterranean zone, posiBonir^ one or more perforated tubuiars 
wItMn the wellboiB each Including one or more radial passages, the perforated tubuiars 
25 traversbig the second subterranean zone, radially expanding at least one of the [Vimary 
solid tubuiars and perforated tubuiars within the wellbore, radially expanding at least 
one of the perforated tubuiars into intimate contact with the perforated casing, fluididy 
coupling the perforated tubuiars and the solid tubuiars » and preventing the passage of 
Hutds from the first subterrarman zone to the second subterranean zone within the 
30 wellbore external to the solid tubuiars and perforated tubuiars. 

Accorting to another aspect of the present invention, a method of extracting materials 
from a producing subtenanean zbrve In a wellbore, at least a portion of the wellbore 
including a casing and a perforated casing that traverses the producing subterranean 
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zone, i$ provided that includes positioning one or more solid tubulare within the 
welibore, positiorang one or more prorated tubulare within tiie wellbore each including 
one or more radial passages, the perforated tubuiars traversing the produdhg 
subterranean zone, radialiy expanding at least one of the solid tubuiars and the 

5 perforated tubuiars within the wellbore, radially expanding at least one of the perforated 
. tubuiars into intimate contact with the perfimted casing, fluidlcly coupling the solid 
tubuiars with the casing, fluidiciy coupling the perforated tubuiars with the solid 
tubuiars. fliiMldy isolating the prpdudng subterranean zone from at bast one other 
subtenanean zone within the wellbore, and fluidlcly coupling at leasi or^ of the 

1 0 perforated tubuiars with the producing subtenanean zone. 

According to anottier aspect of the present invention, a system for Isolating a first 
subterranean zone from a second subtenanean zone in a wellbore that includes a 
perforated casing that traverses the second subterranean zone, is provided that 

15 includes means for positioning one or more solid tubuiars within the wellbore, the solid 
tubuiars traversing the first subterranean zone, means for positioning one or more 
perforated tubuiars within the wellbore each including one or more radial pasisages, the 
perforated tubuiars travereing the second subterranean zone, means for radially 
expanding at least one of the solid tubuiars and perforated tubuiars within the wellbore, 

20 means for radially expanding at least one of the perforated tubuiars into Intinrtate 
contact with the perforated casing, means for fluidiciy coupling the perforated tubuiars 
and the solid tubulare, and means for prevenflng the passage of fluids fronn the first 
subterranean zone to the second subterranean zone within the wellbore extemed to the 
solid tubuiars and perforated tubulare. 

25 

According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a wdlbore, at least a portion of the welll>ore 
including a casing and a perfc^^ted casing that traverses the prcxiudng subtenBnean 
zone, that indudes nrwans for portioning one or nrtore solid tubuiars within the 
30 wellbore, means for positioning one or more perforated tubulare within the welltx>rB 
each indudirig or>e or more radial openings, the perforated tubulare traversing the 
produdng subterranean zone, mear^s for radially expanding at teast one of the solid 
tul^ulare ar>d the perforated tubulare within the wellbore. means for radialiy expanding 
at least one of the perforated tubulare into Intimate contact with the perforated casing. 
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means for fluididy ooupHng the eolid fajbulars with the casing, means for flukUdy 
coupling the perforated tubulars with the solid tubulars, means for fluididy isolating the 
producing sutrterranean zone firom at least one other sutiterranean zone within the 
wettbore, and means for fluididy coupling at least one of the perforated tutHJIars with 
5 the producing subterran^n zone. 

According to another aspect of the present invention, an apparatus is provided that 
includes a zonal Isdation assembly including: one or more solid tubular members, each 
solid tubular member including one or more external seals, one or more perforated 

10 tubular members each induding radidii passages coupled to the solid tubular memt>ers, 
and one or more perforated tubular liners each Induding one or nrK>re radial passages 
oo^)1ed to the interior surfaces of one or more of the perforated tubular menrU)erB, and 
a shoe coupled to the zonal isolation assembly. At (east one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 

15 process perfbnned within the wellbore, and the perforated tubular liners are fonned by 
a radial expansion process performed within the wellbore. 

According to another aspect of the present invention^ a nnethod of isolating a first 
subterranean zone firom a second subterranean zone in a welibore is provided that 

20 indudes positioning one or more solid tubulars within the welibore, the solid tubulars 
traversing the first subten^nean zone, positioning one or more perforated tubulars 
each induding one or more radial passages within the welibore. the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the welibore. fluididy coupling the perforated 

25 tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
suUenanean zone to the second subterranean zone within the welibore external to the 
primary sdid tubulars and perforated tubulars. positioning one or more perforated 
tubiriar liners within ttie Interior of one or more of the perforated tubulars. and radially 
expanding and plastically deforming the perforated tubular liners within the interior of 

30 one or more ofthe perforated tubulars. 

According to arK)ther as^d of the present invention, a method of extracting materials 
from a produdng subterranean zone in a weUbbre. at least a portion of the welibore 
induding a casing, is provided that indudes positioning one or rnore solid tubulars 
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wittlin the wellbore, positioning one or more perforated tubulars eadi including one or 
more radial passages within the wellbore. the perforated tubulars traversing the 
producing subterraneari zone, radially expanding at least one of the soBd tut)ulars and 
the perforated tubulars within the wellbore. fliiidiciy coupling the scM tubulars vdth tfie 

5 casing, fhiidicly coupling the perforated tubulars with the solid tubulars, fluMldy 
isdating the producing subterranean zone from at least one other subtenanean zone 
within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone, positioning one or more perforated tubular liners within 
the interior erf one or ntore of the perforated tubulars, and radially expanding and 

10 ' pl^tically defonning the perforated tubular liners within the interior of one or more of 
the perforated tubulars. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a welibore is provided that 

15 indudss means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars each including one or more radial passages within tlw wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perfonated tubulars within the wellbore, 

20 means for fhiidicly coupling the perforated tubulars and the solid tubulars, nneans.for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within flie welibore external to the primafy solid tubulars and 
perforated tubulars^ means for positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, and means for radially expanding 

25 and plastically deforming the perforated tubular liners within the Interior of one or more 
of the perforated tid>ular8. 

According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
30 including a casing, is provided that indud^ means for positioning one or wotb sdid 
tubulsfs within the wellbore, n^ns for positioning one or more perforated tubulars 
each including one or ntbre radial passa^ within the wellbore, the perforated tubulars 
trawsing the producing subterrBr>eah zone, nieans for radially expanding at least om 
of the solid tutxitais and the perforated tubulars within the wellbore, means for fluididy 
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coupling the soDd tubulars with the casing, means for fluidlcly coupling the perforated 
tubulars with the solid taJbulare, means for fluidiciy isolating the producing subterranean 
20M from at least one other subtmanean zone wtthjn the weDbbre. means for fluldidy 
coupling at least one of the perforated tubulars with the producing subterranean zone, 
5 means for positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars, and means for radiaHy expanding and plasticaily 
dafomiing the perforated tubular liners within the interk>r of one or more <A the. 
perforated tubulars. 

10 According to another aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assembly Including: one or more solid tubular members, each 
solid tubular member including one or more extemal seals, two or more perforated 
tubular members each including radial passages coupted to the solid tubular members, 
arfd one or more one-way valves for controllabty fluidiciy coupling the perforated 

15 tubular numbers, and a shoe coupled to the zonal isolation ass^bty. At least one of 
the solid tubular members and the perforated tubular members are fbnned by a radial 
expansion process performed within the wellbore. 

Acoording to another aspe^ of the present invention, a method of isoteting a first 
20 subterraneari zone from a second subteinranean zone having a pluralily of producing 
■ zones in a wellbore ijs provided that Includes positioning one or more solid tubulars 
within the welibons, the solid tubulars traversing the first subtenanean zone» positioning 
two or more perforated tubulars each including orie or more radial passages within the 
weitbore, the perforated tubulars traversing the second subterranean zone, radially 
25 expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 
fhiklicty coupling the perforated tubulars and the primary solid tubulais, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the primary solid tubulars arid perforated tubulars. and 
preventing fluids from passing from one of tfie produdng zones that has not been 
30 depleted to one of the producing zones that has been depietBd. 

According to another aspect of the present InA/ention. a method of extracting materials 
from a vratlbore having a plurality of producing subterranean zones, at least a portion of 
the wellbore including a casing, is provided that includes posifionlng one or nrK>re soBd 
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tubulars vAtMn the wellbore, positioning two or more perforated tubulars each including 
one or more radial passages within the wellbore, the perforated tubulars traversing the 
producing subtenanean zories, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluidldy, coupling the solid tubulars with the 

5 casing* fluididy ooupDng the perforated tubulars with the solid tajbuiars, fluldidy 
bolatbig the producing subten^anean zone from at least one other subterranean zorie 
within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
produdng subtenranean zone, preventing fluids from passing from one of the produdng 
zories that has not been depleted to one of the produdng zones that has been 

10 depleted. 

According to another aspect of the present invention, a system for isolating a first 
subtenanean zone from a second subterranean zone having a plurality of producing 
zones in a wellbore Is provided that indudes means for positioning one or nnore solid 

15 tubulars within the wellbore. the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traverBtng the second 
subtenranean zone, means for radially expanding at least one of the sdid tubulars and 
perforated tubulars within the wellt>ore, means for fluididy coupling the perforated 

20 tubulars and the solid tubulars, means for preventing the passage of fluids from ttie first 
subterranean zone to the second subtenranean zone within the wellbore extend to the 
primary solid tubulars and perforated tubulars, means for positiorung one or more 
perforated tiri)ular liners within the intertor of one or more of the perforated tubulars, 
and means for inventing fluids fipom passing from one of the produdng zones that has 

25 not been depleted to one of the produdng zones that has been depleted. 

Aocoidihg to another aspect of the present inventton. a system for extracting materials 
from a plurality of produdng subterranean zones in a wellbore, at least a portion of the 
wellbore induding a casing, is provided that includes means for positioning one or 
30 more solid tubulars within ^e welllx>re, means for positioning one or more perforated 
tubulars each induding one or fnore radial passages within ttte wellbors. the perforated 
tubulars traversing the producing subterranean zones, means for radially expanding at 
least one of the sdid tubulars arxl the perforated tubulars within the wellbore, means 
for fluididy coupling the solid tubulars with the casing, means for fluididy coupling the 



16 



perforated tubulars with the solid tubulars, means for fluididy isolating the producing 
subterranean zone from at ieast one other subterranean zone within the welibtore, 
means for fluididy coupling at least one of the perforated tubuiars with the produdng 
subterranean zone, means for positioning one or more perforated tubular liners within 
5 the interior of one or mote of the perforated tubulars, and means for preventing fluids 
from passing from one of the produdng zones that has not been depleted to one of the 
produdng zoniss that has been depleted. 

According to another aspect of the present Invention, an apparatus for extracting 
10 geothermal energy from a subterranean formation containing a source of geothermal 
energy is provided that indudes a zonal isolatton assembly positioned within the 
subterranean fomoatlon Indudlng: one or more sdid tubular members, each solid 
tubular member ihduding one or more external seals, one or nr>ore perforated tubular 
members each induding radial passages coupled to the solid tubular members, and 
15 one ormore perforated tubular liners eadi including one or nxMre radial passages 
coupled to the interior surfaces of one or more of the perforated tubular members, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular menrri^ers are formed by a radial expansion 
process performed within the wellbore. 

20 

According to another asped of the present Inventim, a niethod of isolating a first 
subtenranean rone from d second sutrterranean zone Induding a source of geothemnal 
energy in a wellbore provided that indudes positiordng one or more solid tubulars 
within the waHbore, the solid tubuiars traversing the first subtentinean zone, positioning 

25 one or more perforated tubulars ead) Induding one or more radial (Missages within the 
wellbore, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the sdid tubuteirs and perforated tubulars within the v^llbore, 
fluididy coupling the perforated tubulars and the primaiy solid tubulars, preventing the 
passage of fluids from the first subtenanean zone to the second subterranean zor>e 

30 within the wellbore external tQ the prfrrary sdid tubulars and perforated tubulars, 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars, and radially expanding and plastically deforming the perforated 
tutnilar liners within the interior of one or more of the perforated tubulars. 
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Aixording to another aspect of the present invention, ia method of extracting 
geothenmal eneigy from a subterranean geothmnal zone in a welltwre, at least a 
portion of the welitx>re including a casing, is provided that includes positioning cMie or 
more solid tubulars within the wellbore, posrtioning one or more perforated tubuiars 
5 eadti including one or more radial passages within the weilbore, the perforated tubulars 
traversing the subtenwiean geothermai zone, radlaBy expanding at least one of the 
solid tubulars and the perforated tubulars within the wellbore, fluidicly coupling the solid 
tubulars wKh the casing, fluidicly coupling the perforated tubulars with the solid 
tubulars. fluidicly Isolating the subterranean geothermal zone from at least one other 
iO ' $id>tenranean zone within the wellbore. and fkiididy coupling at least one of the 
perforated tutnjlars with the subterranean geothemnal zone. 

According to another aspect of the present invention, a system for isdating a first 
subterraneari zone from a second geothermal subterranean zone in a wellbore is 

15 provided that includes means for positioning one or ntore solid tubulars within the 
wellbore, the solid tubuiars traversing the first subtenranean zone, means for 
positioning one or more perforated tubulars each including one or mote radial 
passages wifNn the wellbore. the perforated tubulars traversing the second geothennat 
subtenranean zone, means for radially expanding at teast one of the solid tubulars and 

20 perforated tubuiars within the wellbore, means for fluidicly coupling, the perforated 
tubulars and the solid tubulars, and means for preventing the passage of fluids from the 
first subterranean zone to the second geothermal subterranean zone within the 
wellbore extennal to the primary solid tubulars and perforated tubulars. 

• 25 According to another aspect of the present Invention, a system for extracting 
geothermal energy from a subterranean gecrthemnal zone in a wellbore, at least a 
portion of the wellbore Including a casing, is provided that includes means for 
positioning one or more solid tubuters within the vrallbore, nrieans for ^ 
more perforated tubulars each including one or more radial passages within the 
30 wellbore, the perforated tubulars fraversing the siri)terranean geothemfval zone, means 
for radtetty expanding at least one of the solid tubulars and me perforated tubulars 
within the wellbore, mean? for fluldidy coupling the solid tubulars with the casing, 
means for fluidicly coupling the perforated tubulars vwth tte solid tubulars. meians for 
fluidicly isolating the subterranean geothehfnal zone from at least one other 
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. subterranean zone within the wellborBt and means for fluidicly coupling at least one of 
the perforated tubulars with the subterranean geothennal zone^ 

Acconfing to another aspect of the present invention, an apparatus is provided that 
S includes a zmal tolation assembly including: one or more solid tubular members, each 
solid tubular member including one or more external seals, one or more perforated 
tubular members each including one or more radial passages coupled to the solid 
tubular members, and a shoe coupled to the zx>na\ isolation assembly. At least one of 
the solid tubutar members and the perforated tubular nr^bers are formed by a radial 
10 expansion process performed witNn the wellbore» and tf^ radial passage of at least 
one of the perforated tubular members era cleaned by further radial expansion of the 
perforated tubular members within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
15 subterranean zone from a second subterranean zone in a wellbore is provided that 
includes positioning one or mors soHd tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore each including one or more radial passages, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the primary 
20 solid tubulars and perforated tubulars. within the wellbore, fluidicly coupling the 
. perforated tubulars and the solid tubulars, preventing the passage of flirids from the 
first stAterranean zone to the second subterranean zone within the wellbore external to 
the solid tubulars and perforated tulnjiars, and cleaning materials from the radial 
passagee of at least one of the perforated tubulars by further radial expanston of the 
25 perforated tubulars within the wellbore. 

According to another aspect of the present invention, a method of extracting materials 
from a producing subten^nean zone in a wellbore, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or nrH>re solid tubulars 
30 within the weittx]ire, positioning one or more perforated tubulars within the wellbore 
each including one or more radial passages, the perforated tubulars traversing the 
producing subtenanean zone, radally expanding at least one of the solid tubulars and 
the pirated tubulars within the wellbore, fluididy coupling the solid tubulars with the 
casir^, fluididy coupling the perforated tubulars with the solid tubulars, fluidicly 
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boiatino the producing subterranean zone^om at least one other subterranean zone 
within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone» monitoring the operating temperatures, pressures^ and 
flow rates within one or more of the perforated tubulars, and cleaning materials from 
S the radial passages of at least one of the perforated tubulars by further radiial 
mpansion of the perforated tubulars within the wellbore. 

According to another aspect of the present invention, a system for isdating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 

10 includes means for positioning one or mons solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore each Including one or more radial passages, the 
perforated tubulars traversing the second subterrar>ean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

15 means for fluididy coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subten^nean zone to the second 
subtenanean zone within the wellbore external to the solid tubulars and perforated 
tubulars, and means for deaning rfiaterlats from the radial passages of at least one of 
the perforated tubulars by further radial expansion of ttie perforated tubulars within the 

20 wellbQre. 

According to amther aspect of the prssent invention, a system for extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the vi^llbore 
including a casing. Is provided that indudes means for positioning one or more solid 

25 tubulars vnthin the wellbore, means tor positioning one or more perforated tubulars 
within the wellbore each including me or nriore radial passages, the perforated tubulars 
traversing the produdng subterranean zone, means for radially expanding at least one 
of We sofld tubulars and the perforated tubulars within the wellbore, means for fluididy 
coupling tfie solid tubulars with the casing, means for fluididy coupling the perforated 

30 tubulars with the soGd tubulars, means for flutdidy isolating the produdng subtenanean 
zone from at least one other subterranean zone witl^in the wellbore. means for fluididy 
coupllr^ at least om of fhe perforated tubulars with the produdng subterranean zone, 
and means for deaning nnaterials from the radial passages of at least one of the 
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perforated tubuiars by further radial expar^ion of the perforated tubulars within the 
weilbore. 

Brief Description of the Drawings 

FIG. 1 Is a fra^nentary cross-sectional view Illustrating the isolation of subterranean 
5 zones. 

Hg. 2a is a crras sectionai illustraUon of the plaoement of an {llustratlye embodiment of 
a system for isolating subterranean zones within a borehole. 

10 Fig. 2b is a cross sectional illustration of the system of Fig. 2a during the injection (tf a 
fluidic material into the tubular support member. 

Fig. 2c is a cross sectional Illustration of the system of Fig. 2b white pulling the tubular 
expansion cone out of the wellbore. 

15 

Fig. 2d Is a cross sectional illustration of the systerh of Fig. 2c after the tubular 
expansion cone has been comptetely pulled out of the wellbore. 

Fig. 3 is a cross sectional illustration of an illustrative embodiment of the expandabte 
20 tubular members of the system of Fig. 2a. 

Fig. 4 is a flow chart illustration of an Illustrative embodiment of a method for 
manubcturing the expandable tubular member of Fig. 3. 

25 Fig. 5a is a cross sectionai illustration of an illustrative embodiment of the uf>8etting of 
the ends of a tutHJliar member. 

Fig. 5b is a oms sectional illustration of the expandable tubular member of Rg. 5a 
after radially expanding and plastically defomring the ends of the expandabte tubular 
30 member. 

Fig. 5c is a cross sectional iUustration of the expandabte tubular member of Rg. 5b 
after forming threaded connections on the ends of the expandable tut>uter member. 
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Fig. Sd is a cross sectional IHtistration of the expandat>ie tubular member of Fig. 5c 
afiw coupling sealing menrrit)ers to the exterior surface of the intermediate unexpended 
portion of the expandable tubular member. 

5 Fig. 6 is a cross-sectiorial illustration of an exemplary embodiment of a tubular 
expansion cone. 

Fig. 7 is a cross-secUonal illustration of an exemplary embodiment of a tubular 
expansion cone. 

10. 

Fig. 8 is a fragmentary cross sectional illustration of an alternative embodiment of the 
system for Isolating subterranean zones of Fig. 1. 

Rg. 9 is a fragmentary cross sectional illustration of an embodimer)t of a method for 
15 lining one of the perforated tubular members of the! system for isolating subterranean 
zones of Fig. 1 with a solid tubular liner. 

Fig, 10 is a fragmentary cross sectionai illustration of an embodiment of a method for 
seafing one of the perforated tubular memb^ of the system for isolating subten-anean 
20 zonesof Fig. 1 with a harderaUefluidic sealing material. 

Fig. 11 is a fragmentary cross secfional Illustration of an embodiment dl a method for 
doupling one of the perforsted tubulv members of the system for teolating 
subterranean zones of Fig. 1 with the surrounding subterranean formation. 

25 

Rg. 12 is a fragmentary cross sectional illustration of an embodiment of a method for 
ooupHng one of the perforated tubular membto of the system for isolating 
subterranean zones of Fig. 1 with a surrounding perforated wellbore casihg. 

30 Rg. 13 a fragmented cross sectional Illustration of an embodiment of a method for 
lining one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 with another perforated tubular member. 
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Fig. 14 \s a fragmentary cross sclctioral illustration of an alternative embodiment of the 
system for isolating subtenanean zones of Fig. 1 that includes a one-way vaive for 
preventing fiow from a producing zone into a depleted zone. . 

5 Fig. 15 is a fragmentary cross sectionai illustration of an attemative embodiment of the 
system for tedatlng subterranean zones of Fig. 1 1n which the system is used to extract 
geothennal energy frqm a subterranean geothenmal zone. 

Detailed DeeerlpHon of the Illustrative Embodiments 

10 An apparatus and method for isolating one or more subterranean zones fipom one or 
mors other subterranean zones is pro^'ded. The apparatus and method permits a 
producir^ zone to be isolated from a nonprodudng zone using a combination of solid 
and slotted tubulars. In the production mode, the teachings of the present disclosure 
may be used in combination with conventlor^al, well knomi, production completion 

15 equipment and methods using a series of packers, solid tubing, perforated tubing, and 
sliding sleeves, which will be inserted into tlie disclosed apparatus to permit the 
commingling and/or isolation of the subterranean zones from each other. 

RefOTing to Rg. 1, a wellbore 105 including a casing 110 are positioned in a 
20 subterrarjean formation 115. The subterranean formation 115 includes a number of 
productive and non-productive zones, including a water zone 120 and a targeted oil 
sand zone 125. During exploration of the subtenanean fbmnation 115, the wellbore 
105 may be extended in a well ioiown manner to traverse the various productive and 
non-productive zones. IndiKling the water zone 120 and the targeted oil sand zone 
25 125; 

In a preferred embodiment, In order to fluidldy isolate the water zone 120 from the 
targeted oil sand zone 125, an apparatus 130 provided that includes one or more 
sections of solid casing 135, one or rnore external seals 140, one or nrvore sections of 
30 perforated casing 145. or>e or more intermediate sections of solid casing 150. and a 
soHd shoe 155. In several exemplary embodiments, the perforated casing 145 indudes 
one or more radial passages. 
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The solid casing 135 provides a fluid conduit that transmits flunJs and other materials 
from one eiid of the solid casing 135 to the ottier end of the isoiid casing 135. Thesofid 
casing 135 may comprise any numt)er.of conventional commerdally availat)le sections 
of solid tubular casing such as. for example, oilfield tubulars fabricated from chromium 
5 steel or fibeiglass. In a preferred eii^odiment, the solid casing 135 comprises oilfield 
tubutars avaHaUe ftom various foreign and domestic steel mills. 

The solid casing 135 is preferably coupled to the casing 110. The solid casing 135 
may be coupled to the casing 110 using any number of conventional commeroialiy 
10 available processes such as. for example, welding, slotted and expandable connectors, 
or expandable solid connectors. In a prefwred embodiment, the solid casing 135 is 
coupled to the casing 1 1 0 by using expandable solid connectors. The solid casing 1 35 
may comprise a plurality of such solid casing 135. 

15 The solid casing 135 is preferably coupled to one more of the perforated casings 145. 
The solid casing 135 may be coupled to the perforated casing 145 using any number of 
conventional commerdally available processes such as. for example, welding, or 
slotted and expandable connectors. In a prefwred embodiment, the solid casing 1 35 is 
coupled to the perforated casing 145 by expandable solid connectors. 

20 

In a prefBTTBd embodiment, the casing 135 includes one more valve meirrtwrB 160 for 
controDIng the flow of fluids and other materials within the Interior region of the casing 
135. In an altematlve embodiment, during the productim mode of operation, an 
Internal tubular string with various arrangements of packers, perforated tubing, sliding 
25 sleeves, and vah/w may be emplc^ed witMn the apparatus to provide various optims 
for commingling and isoteting subterrarraan zones ftom each other while pravidlhg a 
fluid path to the surfSace. 

In a particularty preferred embodiment, the casing 135 is placed into the weliborB 105 
30 by expanding the casing 1 35 in the radial direction into intimate contact with the Interior 
walb of ttw weltbore 105. The casing 135 may be expanded in the radial direction 
u^ any number of conventional commerdally available methods. 
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The seals 140 prevent the passage of fluicjls and other materials within the annular 
region 165 between flie solid casings 135 and 150 arid the wellt)ore 105. The seals 
140 may comprise any number of conventional commercially available sealing 
nuiterials suitable for sealing a casing in a wellbore such as. for example, lead, rubber 
5 or epOxy* In a preferred embodiment, the seals 140 comprfse StrataloK epoxy material 
available from Halliburton Energy Services. The perforated casing 145 permits fluids 
and other materials to pass into and out of the interior of the perforated casif^ 145 
from and to the annular region 165. In this manner, oil and gas may be produced from 
a producing subterranean zone within a subterrenean formation. The perforated 

10 casing 145.may comprise any number of oonventfonal commercialiy available sections 
of slotted tubular casing. In a preferred embodiment, the perforated casing 145 
comprises expandable slotted tubular casing available from PetroHne in Aberdeen. 
ScoHand. In a particularly preferred embodiment, the perforated casing 145 comprises, 
expandable slotted sandscreen tubular casing available from Petroilne in Aberdeen. 

IS Scotland. 

The perforated casing 145 is preferably coupled to one or more solid casing 135, The 
perforated casing 145 may be coupled to the solid casing 135 using any nun*er of 
conventional commercially available processes such as. for example, v\reWing, or 
20 slotted or solid expandable connectors. \r\ a prefenad embodiment, the perforated 
casing 145 Is coupled to the solid casing 135 by expandable solid connectors. 

The perforated casing 145 is preferably coupled to one or mote intermediate soRd 
casings 150. Ttie perforated casing 145 may be coupled to the Intennediate solid 
25 ' casing 150 using any number of conVenttonal commercially available processes such 
as. for example, welding or expandable solid or slotted cpnnectore. In a preferred 
embodiment, the perforated casing 145 is coupled to the intemnedlate solid cashg 150 
by expandable solid connectors. 

30 The last perforated casing 145 is preferably coupled to the shoe 155. The last 
perforated casing 145 may be. coupled to the shoe 155 using any number of 
conventional convnefcialty a>^lable processes such as, for example, welding or 
expandable solid or slotted conriectors. in a prefenriad enrAxxjiment, the last perforated 
casing 145 is coupled to the shoe 1 55 an expandable solid connector. 
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In an alternative embodiment, the shoe 155 is coupiecl directly to the last one of ttie 
intermediate solid casings 150. 

In a prefenred ennbodiment. the perforated casbtgs 145 are positioned wItWn the 
wellbore 106 by expanding the perforated casings 145 in a radial direction into Intimate 
contact with the interior waHs of the wett)ore 105. The perforated casings 145 may be 
expanded in a radial di/edion using any number of conventional coifnmerciany available 
processes. 

The intermediate solid casing 150 penults fluids and other materiais to pass between 
adjacent perforated casings 145. The inteimediate solid casing 150 may comprise 
any number of conventional commercially availabfo sections of solid tubular casing 
such as. for example, oilfield tubulars fabricated from chromium steel or fiberglass. In 
a prefened embodiment, the Intennediate solid cashg 150 comprises oHfield tubulare 
available from foreign and domestic steel mills. 

The intennediate solid casing 150 is preferably coupled to one or more sections of the 
perforated casing 145. The Intennediate solid casing 150 may be coupled to the 
perforated casing 145 using any number of conventional commercially available 
processes such as, for example, welding, or solid or slotted expandable connectors. In 
a preferred embodiment, the intennediate solid casing 150 Is coupled to the perforated 
casing 145 by expandable solid connectors. The intennediate solid casing 150 may 
comprise a plurality of such intennediate solid casing ISO. 

In a preferred embodiment, the each intennediate solid casing 150 Includes one more 
valve membere 170 for controlling the flow of fluids and other materials wHhIn the 
Intertor region of the intennediate casing 150. In an alternative embodiment as will be 
recognized by persons having ordinary sklU'ln the art and the benefit of the present 
disclosure, during the production mode of operation, an internal tubular string with 
various anangements of padcers. perforated tubing, sliding sleeves, and valves may be 
ennployed vdthin the apparatus to provide various options for commingling and isoteting 
subterranean zones from each other while providing a fluid path to the surfeoe. 
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In a particularty preferred embodiment the intemnediate casing 150 is pteced Into the 
- wellbore 105 by expanding the intemnediate casing 150 in this radial direction into 
intimate contact with the interior walk of the welltKKe 105. The intemnediate casing 
150 may be expanded in (he, radial direction using any number of conventional 
S convnerdally available methods. 

in an alternative embodiment, one or more of the intenrhediate solid casings 150 may. 
be omitted. In an altematlve prefenred embckJiment, one or more of the perforated 
casings 145 are provided with one or more scials 140. 

10 

The shoe 155 ppvkles a support memt>er for the apparatus 130, In this manner, 
various production and exploration tods may be supported by the show 150. The shoe 
150 may comprise any number of conventional commerciatly available shoes suitable 
for use in a wellbore such as, for example, cement filled shoe, or an aluminum or 
15 composite shoe. In a preferred embodiment, ^e shoe 150 comprises an aluminum 
shoe available from Halliburion. In a prefen^ed embodiment, the shoe 155 Is selected 
to provide sufficient strength in compression and tension to penmlt the use of high 
capacity production and exploration tools. 

20 in a particulariy preferred embodiment, the apparatus 130 includes a plurality of solid 
casings 135. a plurality of seals 140, a plurality of perforated casings 145, a plurality of 
intermediate solid casings 150, and a shoe 155. More ger^rally, the apparatus 130 
may comprise one or more solid casings 135, each with one or more valve members 
160. n perforated casings 145, n-1 intenrhediate solid casings 150, each with one or 

25 more valve members 170, and a shoe 155. 

During operation of the apparatus 1 30, «l and gas may be oontroUably produced from 
the targeted oil sand zone 125 using the perforated casings 145. The oil and gas nnay 
then be transported to a surface location using the $olid casing 135. The use of 
30 intermediate solid casings 150 with valve members 170 permits is<^ted sections of the 
zone 125 to be selectively Isolated for production. The seals 140 pemnit the zxme 125 
to be fluidldy isolated from the zone 120. The seals 140 further permits isolated 
sections of the zone 125 to be fluididy isolated from each other. In this manner, ttte 
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apparatus 130 permits unwanted and/or non-productiv© subterranean zones to tie 
fluidicly isolated. 

In an attemative mnbodiment, as will be recognized 1^ persons having ordinary skill in 
tlie art and also having the benefit of the present disclosure, during the production 
mode of operation, an internal tubular string with various arrangenwnts of padwre, 
perforated tubing, sliding sleeves, and yarives maybe en^loyad within the apparatus to 
provide vartous options for commingKng am teoiating subterranean zones from each 
other while providing a fluid path to the surface. 

in several alternative embodiments, the soKd caang 135, the perforated casings 145, 
the Intemiediate sections of solid casing 150. and/or the solid shoe 155 are radially 
expanded and plastically deformed within the wellbore 105 in a conventional manner 
and/or using one or mora of the methods and apparatus disclosed in one or mora of 
the following: (1) U.S. patent application serial no. 09/454,139, attorney docket no. 
25791.03.02. filed on 12/3/1999. (2) U.S. patent application serial no. 09/S10.913, 
attorney docket no. 25791.7.02. filed on 2/23/2000. (3) U.S. patent application serial 
no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. (4) U.S. patent 
appikatlon serial no. 08/440.338. attorney docket no. 25791.9.02, filed on 11/15/1999, 
(5) U.S. patent application serial no. 09/523,460, attorney docket no. 25791 .11,02. filed 
on 3/1Q/20QO. (6) U.S. patent application serial no. 09/512,895, attorney docket no. 
25791.12.02, filed on 2C4«000. (7) U.S. patent application serial no. 09/511,941, 
attorney docket no. 25791.16.02, filed on 2/24/2000, (8) U.S. patent application serial 
no. 09/588.946. attorney docket no. 25791.17.02, fited on 6/7/2000, (9) U.S. patent 
appjkation serial no. 00/589,122, attorney docket no. 25791.23,02. filed on 4/26/2000, 
(10) PCT patent applteatkm serial no. PCTAJSOQ/18635. attorney docket no. 
25701.25.02, IRed on 7if9«000. (11) U.S. provisUnal patent appiicatior) serial no.. 
60/162.671. attorney docket no. 2579V.27, filed on 11/1/1999, (12) U.S. provistonal 
patent appticatton serial no, 60/154,047, attomey docket no. 25791.29. fited on 
9/16/1999. (13) U.S. provisional patent application serial no. 60/159.082. attomey 
docket no. 25791.34. fited on 10/12/1999, (14) U.S. provisional pater^t applicatkxi serial 
no. 60/159.039, attonney docket no. 25791.38, fHed on 10/12/1999, (15) U.S. 
provistonal patent appUcatton serial ho. 60/159.033. attomey docket na 25791 .37. filed 
on 10/12/1999. (16) U.S. provisional patent application serial nq. 60/212,359. attorney 
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docket no. 25791.38, filed on 6/19/2000, (17) u:s. provisional patent application serial 
no. 6(V165.22B. attorney docket no. 25791.39. filed on 11/12/1999. (18) U.S. 
provistonal patent applteatkm serial no. 60/221.443, attorney docket no. 25791.45, filed 
on 7/28/2000. (19) U.S. provisional patent applkatkm serial no. 60/221,6^. attorney 
5 docket na 25791.46, filed on 7/28/2000, (20) U.S. provislonai patent application serial 
no. 60/233,638, attorney docket no. 25791 A7, filed on 9/18/2000, (21) U.S. provistonai 
patent appKcation serial no. 60/237.334. attorney docket no. 25791.48, fBed on 
10/2/2000, (22) U.S. provisional patent application serial no. 60/270,007, attorney 
docket no. 25791.50, filed on 2/20/2001; (23) U.S. proviskinai patent applicatton serial 

10 no. 60/262,434. attorney docket no. 25791.51. filed on 1/17/2001; (24) U.S. provisional 
patent applicatkm serial no. 60/259,486, attorney docket no. 25791.52, filed on 
1/3/2001; (25) U.S. provisional patent appficaticm serial no. 60^,740, attorney docket 
no. 25791.61, filed an 7/6/2001; (26) U.S. provistonal patent appficatton serial ho, 
60/313,453, attorney docket no. 25791.59. filed on 8/20/2001; (27) U.S. provisional 

15 patent application serial no." 60/317,985. attorney docket no. 25791.67. filed on 
9/6/2O01 ; (26) U.S. proviskmal patent application serial no. 60/31 8.386. attorney docket 
no. 25791.67.02, filed on 9/10/2001; and (29) U.S. utility patent application serial no. 
09/969,922. attorney docket no. 25791.69. filed on 10/3/2001. the disclosures of whk^ 
are incorporated hwein by reference, in an exennplary emtjodiment. ttw radial 

20 clearances between the radially expanded ?oiid casings 135, perforated ca^ngs 145. 
intermediate sections of solid casing 150. and/or ^e solid shoe 155 and the weiibore 
105 are eliminated thereby eliminating the annulus betvi«en the solid casings, the 
perforated casings 145, the intennediate sections of solid casing 150. and/or the solkl 
shoe 155 and the weiibore 105. In this manner, the optkirtal need for fiing the annulus 

25 with a filler material such as. for example, gravet^^ ntay be eliminated. 

. R^rring to Figs. 28-2d, an iOustrcitive embodiment of a system 200 for isolating 
. subtenanean formations includes a tubular support memb«- 202 that defines a 
passage 202a. A tuttutar expansfon cone 204 that defines a passage 204a is coupled 
30 to an end of the tubular support mernber 202. In an exemplary embodiment, the 
tubular expanskm cone 204 includes a tapered outer surface 204b for reasons to be 
described. 
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A pfe*«xpafvded end 206a of a firel expandable tubular member 206 that defines a 
passage 206b is adapted to mate with and be supported by the tapered outer surface 
204b of the tubular expansion cone 204. The first expandable tubular member 206 
further includes an unexpended Intermediate portion 206c, another pre-expanded end 
206d, and a sealing member 206e coupled to the exterior surface of the unexpended 
htannedlale portion. In an exemplary embodiment, the inside and outside diameters of 
the pre-expanded ends. 206a and 206d, of the first expandable tubular member 206 
are greater than the inside and outside diameters of the unexpended intennediate 
portion 206c. An end 208a of a shoe 208 is coupled to the pre-expanded end 206a of 
the first expandable tubular member 206 by a oonventlonel threaded connection 

An end 210a of a slotted tubular member 210 that defines a passage 210b is coupled 
to the other pre^xpanded end 206d of the first expandable tubular member 206 by a 
conventionaJ threaded connection.. Another end 210c of the slotted tubular member 
210 is coupled to an end 212a of a slotted 4ubular nn©rhber 212 that defines a passage 
212b by a conventional threaded connection. A pre-expanded end 214a of a second 
expandable tubular member 214 that defines a passage 214b is coupled to the other 
end 212c of the tubular member 212. The second expandable tubular member 214 
further Includes an unexpended intermediate portion 21 4c, another pre-expanded end 
214d, and a sealing member 214e coupled to the exterior surface of the unexpended 
Intermediate portion, in an exemplary embodiment, the inside and outside diameters of 
the pre-expanded ends, 214a and 214d. of the secorid expandable tubular member 
214 are greater than the Inside and outside diameters of the unexpended intermediate 
portion 214c. 

An end 216a of a slotted tubular member 216 that defines a passage 216b is coupled 
to the olher pre-expanded end 214d of the second expandable tubular member 21 4 by 
a conventional threaded connection. Another end 2iec of the slotted tubular member 
216 is coupled to an end 218a of a slotted tubular member218 that defines a passage 
218b by a conventtonal threaded connectlbn. A pre-expanded end 220a (rf a third 
expandable tubular mender 220 that defines a passage 220b is coupled to the other 
end 218c of the slotted tubular member 218. The third expandable tubular member 
220 further includes an unexpended intermediate portion 220c. another pre-expanded 
end 220d. and a sealing nwmber 220e omjpted to the exterior surfeoe of the 
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unexpended intermediate portion, in an exemplary emlwdlment. tte Inside and outside 
diameters of the pre-expanded ends. 220a and 220d, of the third exparidable tutwlar 
member 220 are greater than the inside and outside diameters of th» unexpended 
intenfnediate portion 220c. 

5 

An end 222a of a tubular member 222 is threadably coupled to the end 30d of the third 
expandable tubular member 220. 

In an ewmplary embodiment, the inside and outsMe diameters of the pre^xpaurided 
10 ends, 206a, 206d. 214a. 21 4d, 220a and 220d, of the expandable tubular members. 
206, 214, and 220, and the slotted tubular members 210, 212, 216, and 218, are 
substantially equal. In several exemplary embodiments, the seaHng members, 206e. 
214e, and 220e, of the expandable tubular members. 2C^. 214, and 220, respectively, 
further Indude anchoring elements fw engaging the wellbore casing 104. In several 
16 exemplary embodiments, the slotted tubular members, 210, 212, 216, and 218. are 
conventional slotted tubular menrbers having threaded end connections suitable for 
use In an oil or gas vwell. an underground f^elme. or as a structural support In several 
alternative embodiment^, the slotted tubular members. 210, 212, 216, and 218 are 
conventtonai slotted tubular members for recovering or Introducing fluidic materials 
20 such as, for exam^. oil. gas and/or water from or into a subtenanean fonnatibn. 

in an exemplary embodiment, as lltustrated in Fig. 2a. the system 200 Is inttlally 
positioned in a borehole. 224 formed in a subtenanean fonmation 226 that includes a 
water zone 226a and a targeted oil sand zone 226b. The borehc^ 224 may be 

25 positioned In any orientation from vertical to horizontal. In an ejMmplary embodiment 
the upper end of the tubular support member 202 may be supported in a conventional 
- manner using, for example, a slip Joint or equivalent device In order to pemrrit upward 
movement of the tubular support member and tubular wqaansion cone 204 relative to 
one or more of the expandable tubular nnembers, 206, 214, and 220, and tubular 

30 members, 210, 212, 216. and 218. 

In an exemplary embodiment, as illustrated in Fig. 2b. a fluidic material 228 is then 
injected Into the system 200, through the pcssages, 202a and 204a. of the tubular 
support member 202 and tubular expansion cone 204. respecttvely. 
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\n an exemplary embodiment, as illustrated in Fig. 2c, the oontinued ii^edion of ttie 
fluldic material 228 through the passages, 202a and 204a. of the tubular support 
member 202 and the tubular expansion cone 204, respecUveiy, pressurizes the 
passage 16b of the shoe 18 below the tubular expansion cone thereliy radially 
expanding and plastically defbmiing the expandable tubular member 206 off of the 
tapered external surface 204b of the tubular expansion cone 204, In particular, the 
intermediate non pre-expanded portion 206c of the expandable tubular member 206 is 
radially expanded and plastically deformed off of the tapered external surfece 204b of 
the tubular expansion cone 204. As a result, the saaUhg member 206e engages the 
Interior surface of the wellbore casing 104. Consequently, the radially expwided 
intennediate portion 205c of the expandable tubular member 206 is thereby coupled to 
the wellbore casing 104. In an exemplary embodiment, the radially expanded 
intermediate portion 206c of the expandable tubular member 206 is also thereby 
anchored to the wellbore casirig 104. 

In an exemplary embodiment, as illustrated In Rg. 2d, after the expandable tubular 
member 206 has been plasticaiiy defonmed and radially expanded off of the tapered 
external surface 204b of the tubular expansion cone 204, the tubular expansion cone is 
pulled out of the borehole 224 by applying an upward force to the tubular support 
member 202; As a result, the second and tHrd expandable tubular members, 214 and 
220, are radially expanded and plastically defonned off of the tapered external surface 
204b of the tubular expansion cone 204. in particular, the intennediate non pre- 
expanded portion 214c of the second expandable tubular member 214 is radially 
expanded and plasticalty defomwd off of the tapered external surface 204b of the 
tubular expansion cone 204. As a result, the sealing member 214e engages the 
irrterior surface of the weObora 224. Consequently, the radially expanded intemiedlate 
portion 214c of the second expandable tubular member 214 is thereby coupled to the 
wellbore 224. In an exemplary embodiment, the radially expanded intennediate portion 
214c of the second expandable tubular member 214 is also thereby anchored to the 
wellbore liM. Furthermore, the continued application of the upward force to the tubular 
member 202 will then displace the tubular expansion cone 204 upwanfly Into 
engagement with the pre-expanded end 220a of the third expandable tubular member 
220. Finally, the continued application of the upward force to the tubidar member 202 
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wjli then radially expand and plastlcaliy deform the third expandable tubular member 
220 off of the tapered external surface 204b of Ihe tubular expansion cone 204. In 
particular, the intemwdiate non pre-expanded portion 220c of the thinJ expandable 
tubular member 220 is radiaHy expanded and ptastically deformed off of the tapered 
5 external surface 204b of the tubular expansion cone 204. As a result, the sealing 
member 220e engages the interior surface of the welibore 224. Consequently, the 
ladially expanded intermediate portion 220c of the thbd expandable tubular member 
220 Is thereby coupled to the welibore 224. in an exemplary embodiment, the radiaUy 
expanded intermediate portion 220c of the third expandaMe tubular member 220 is 
10 also thereby anchored to the welibore 224. A? a result, the water zone 226a and 
fluidicly isolated from the tergetad oil sand 2one 226b. 

After completing the radial expansion and plastic defonnation of the third expandable 
tubular member 220, the tubular support member 202 and the tubular expansion cone 
15 204 are removed from the welibore 224. 

Thus, during the operation of the system 10, the intemnediate non pre-expanded 
portions, 206c, 214c, and 220c, of the expandable tubular members, 206. 214, and 
220, respectively, are radially expanded and plastically defomned by the upward 

20 dnpiaoement of the bJbular expansion cone 204. As a result, the sealing members. 
206e, 214e. and 220e. are displaced in the radial direction into engagement with the 
welibore 224 thereby coupling the shoe 208, the expandable tubular member 206, the 
slotted tubular members. 210 and 212, the expandabte tubular member 214. the slotted 
tubular members. 216 and 218, and the expandabte tubular member 220 to the 

25 welibore. Furthermore, as a resutt. the connections between the expandable tubular 
members. 206. 214. and 220. the shoe 208. and the slotted tidMjbr membere, 210. 
212, 216, and 218, do not have to be expandable connections thereby providing 
significant cost savings. In addition, the inside cSameteirs of the expandabte tubuter 
members, 206, 214, and 220. and the slotted tubular members. 210. 212. 216. and 

30 218, after the radial expansion process, are substantially equal. In this manner, 
additional conventional tools and other conventional equipment may be easily 
positioned within, and moved through, the expandable and slotted tubular members. In 
several alternative embodiments, the conventional tools and equipment Include 
conventionai valvtng and other conventional flow control devices for controlling the flow 
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of fluMIc materials within and between the expandable tubular members. 206. 214, and 
220, and the slotted tubular members. 210, 212, 216. and 218. 

Furthermore, in the system 200. the slotted tubular members 210, 212. 216. and 218 
5 are interleaved amor^ the mpandabte tubuter members. 206. 214. and 220. As a 
resuR. because oi^ the infermednte non pna-expanded portiois, 206c 214c. and 
220c of the expandable tubular members. 206. 214. and 220, respectiveiy, are radially 
expanded and plastically defonried. the slotted tubular members, 210. 212. 216. and 
218 can be conventional slotted tubular members thereby signiflcanfly reducing the 

10 cost and complexity of the system 10. Moreovw. because only the intemftediate non 
pre-expanded portions. 20ec. 214c. and 220c Of the expandable tubular members. 
206. 214, and 220. respectively, are radially expanded and plastically defomwd, the 
number and length of ttw interleaved slotted tubular members. 210, 212, 216. and 218 
can be much greater than the number and length of the expandable tubular mambers. 

15 In an exemplary embodiment, the total length of the intemiediate non pre-expanded 
portions. 206c 214c and 220c, of the expandable tubular members, 206, 214, and 
220. is approximately 200 feet and the total length of the slotted tubular members, 
210. 212. 216. and 218. is approximately 3800 feet. Consequently, in an exemplary 
embodiment, a system 200 having a total length of approximately 4000 feet is coupled 

20 to the wellbore 224 by radially expanding and plastically deforming a total length of only 
approximately 200 feet 

I 

Furthermore, the sealing members 206e. 214e. and 220e. of the expandable tubular 
members. 206, 21 4. and. 220. respective^, are used to couple the expandable bJbular 
25 members and the slotted tubular membws. 210. 212, 216, and 218 to the weflbore 224. 
the radial gaqi between the slotted tubular members, the expandable tubular members, 
and the weHbore 224 may be large enough to effocth/ely ellirtnate the possibifify of 
damage to the expandable, tubular members and slollBd tubular members during the 
placement of the system 200 within the wallborB. 

30 

. In an exemplary embodiment, the pre-expanded ends, 206a, 206d, 214a, 214d, 220a, 
and 220d, of the expandable tubular members, 206, 214, and 220. respedivety. and 
the slotted tubular members. 210, 212, 216, and 218. have outside diameters and wall 
ttBcknesses of 8.375 inches and 0.350 inches, respectively: prior to the radial 
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expansioh, the intermediate non pre-expanded portions. 206c, 214c. and 220c. of the 
• expandable tubular members. 206. 214. and 220, respectively, have outside diameters 
of 7.625 inches; the slotted tubular members. 210, 212, 216, and 218, have inside 
diameters of 7.675 inches; after the rddbl expansion, the inside diameters of the 
5 Intamnediate portions, 206c 214c and 220c of the expandable tubular nnember$, 206, 
214, and 220. are equal to 7.675 inches; and the weHbore 224 has an inside dianteter 
of &755 Inches. 

Ih an exemplary embodiment, the pre-expanded ends. 206a. 206d. 214a. 214d. 22Qa, 
10 and 220d. of the expandable tubular lifiemberB, 206, 214, and 220, respectlveiy. and 
the slotted hibular members. 210, 212, 216, and 218, have outside dianrteters and wall 
thicknesses of 4.500 inches and 0.250 Inches, respectively; prior to the radial 
expansion, the intermediate non pre-expanded portions, 206c. 214c and 220c. of the 
expandable tubular members, 206, 214. and 220. respectively, have outside diameters 
15 of 4.000 inches; the slotted tubular members, 210, 212, 216, and 218, have Inside 
diameters of 4.000 inches; after the radial expansion, the inside diameters of the 
intermediate portions. 206c 214c and 220c of the expandable tubular members, 206, 
214. and 220, are equal to 4.000 inches; and the wellbore 224 has an inside diameter 
of 4.892 Inches. 

20 

In an exemplary embodiment^ tt)e system 200 is used to Inject or extract fluldic 
materials such as. for example, oil, gas. and/br water into or from the subterranean 
fonratton 226b. 

25 Refening now to F^. 3, an exemptary embodiment of an expandabte tubular member 

300 wili now be described. The tubular member 300 defines an Interior region 300a 
' and Includes a first end 300b including a first threaded connection 300ba. a first 

tapered portion 300c an intennedlate portion 300d. a second tapered portion -SOOe. 

and a seoorKi end 300f including a second threaded oonnection 300ra. The tubular. 
30 member 300 further preferably includes an Intennediate sealing rnember 300g that is 

coupled to the exterior surface of the intermediate portion 300d. 

In an exemplary embodiment, thd tubular member 300 has a sut>stantlally annular 
cross section. The tubular member 300. may be fabricated from any number of 
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oonventenal commercially available materials such as, for example, orield Country 
Tubular Goods (OCTG). 13 chromiuryi steel tublng/ca«ng, or L83. J55, or P1 10 API 
casing. 

In an exemplary embodiment. Ihe Interior 300a of the tubular mentber 300 has a 
substantially circular crass section. Furthennore. in an exemplary embodiment, the 
Interior region 300a of the tubular member Includes a first inside diameter D,, an 
htennedtate Inside diameter Dmt, and a second Inside diameter Dj. In an exemplary 
embodiment, the first and second inside diameters, Di and Pa. are subslantialiy equal. 
In an exemplary embodiment, the first and second inside diameters. pi and Dj. are 
greater than the ftitermediato inside diameter Dint. 

The first end 30bb of the tubular member 300 is coupled to the iniennediate portion 
300d by the first tapered portion 300c. and the second end 300f of the tubular member 
Is coupled to the intermediate portiwi by the second tapered portion 300e. In an 
exemplary embodiment, the outside diameters of the first and second ends. 300b and 
300f, of the tubular member 300 Is greater than the outside diameter of the 
Intermediate portion 300d of the tubular member. The first and second ends, 300b and 
300f, of the tubular member 300 include wall thicknesses, ti and ta, respectively. In an 
exemplary embodiment, the outside diameter of the intemnediate portion 300d of the 
tubular menriber 300 ranges from about 75% to 98% of the outside diameters of the first 
and second ^nds, 300a and 300f. The intenriediate portion 300d of the tubular 
member 300 indudes a wall thickness t^r. 

In an exemplary embodiment, the well thicknesses t, and t2 are substantially equal In 
order to provide substanfiaUy equal burst strength for the first and second ends. 300a 
and 300f. of the tubular member 300. In an exemplary embodiment, the wall 
tMcknesses. ti and tg, are both greater than the wan tttickness t^r in order to optimally 
match the burst strength of the first and second ends, 300a and 300f. of the tubular 
member 300 with the intemnediato portion 300dof the tubular member 300; 

in an exemplary embodiment, the first and second tapered portions. 30Dc and 300e. 
are indined at an angle, a, relative to the knigitudlnal direction ranging from about 0 to 
30 degrees In order to optlmaliy fadPtate the radial expansion of the tubular member 
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300. In an wemptary embodiment, the first and second tapered portions. 300c and 
300e, provide a smooth transition iMtween the first and second ends, 300a and 300f. 
and the intermediate portion 300d. of the tubular member 300 In order to minimize 
stress oonoemrations. 

5 

The intermediate sealing member 300g is coupled to the outer surface of the 
intermediate portion 3p0d of the tubular member 300. In an exemplary embodiment, 
the Intermediate seaGng member 30pg seals the interface betMveen the Intermediate 
portion 300d of the tubular mennber 300 and the Interior surface of a wellbore casing 

10 305, or other preexisting stnicture. after the radial expansion and plastic deformation of 
the Intemiediate portion 300d of the tubular member 300. In an exemplary 
errAodiment. the intermediate sealing member 300g has a substant'afly annular cross 
section. In an exemplary embodiment, the outside diameter of the intemiediate sealing 
member 300g is selected to be less than the outside diameters of the first and second 

15 ends. 300a and 300f. of the tubular member 300 in order to optlmaliy protect the 
intemwdiate sealing member ioOg during placement of the tubular member 300 within 
the wellbore casings 305. The intenmediate sealing member 300g may be febricated 
from any number of conventional commercially available materials such as. for 
example, thermoset or themrwplaslic polymere. in an exemplary embodiment, the 

20 intermediate sealing member 300g is fabricated from thermoset polymers in order to 
optimally seal the radially expanded Intermediate portion 300d of the tubular member 
300 with the weObore casing 305. In several alternative embodiments, the sealing 
member 300g includes one or more rigid anchore fbr engaging the wellbore casing 305 
to thereby anchor the radially expanded and plastically deformed intermediate portion 

25 300d of the tubular membei" 300 to the wellbore casing. 

Referring to Figs. 4, and 5a to 5d, in an exemplary embodiment the tubular member 
300 Is fonned by a process 400 that Includes the steps oft (1) upsetting both ends of a 
tubular nnember in step 405; (2) expanding both upset ends of the tubular member in 
30 step 410; (3) stress relieving both expanded upset ends of the tubular member in step 
415: (4) fbnning threaded connections in both expanded upset ends of the tubular 
nwmber in step 420; and (5) puthng a sealing material on the outside diameter of the 
non^xpanded intemiediate portion of the tubular member in step 425. 
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As illustrated in FIG. Sa, in step 405, both ends. 500a and 500b. of a tubular member 
500 are upset using conventional upsetting mettKxls. The upset ends, 500a and 500b. 
of the tubular member 500 include the waH thicknesses t, and The intermediate 
portion 500c of the tubular member 500 includes the vyali tNckness tiNT and the Interior 
5 diameter Db^. In an exemplary embodiment, the wall thicknesses t| and U are 
substantfaUy equal In order to provide burst strength that is substantially equal alprvg 
the entire length of the tubular member 500. In an exemplaiy embodiment, the wall 
thtoknesaes t, and are both greater than the wall thickness Wrr in order to provide 
burst strength that is substantialiy equal atong the entire length of the tubular member 
10 500, and also to optimally fadiitate the fomiation of threaded connections in the first 
and second ends, 500a and SOOb. 

As illustrated in Fig. 5b, in steps 410 and 415, both ends] 500a and 500b. of the tubular 
member 500 are radially expanded using conventforial radial e)q[>anston methods, and 

15 then both ends. 500a and 500b, of the tubular member are stress relieved. The 
radially expanded ends, 500a and SOOb, of the tubular member 500 include the interior 
diameters Di and D2. In an exempldry efT^mr)ent, the interior diameters Di and D2 
are substantially equal in order to provide a burst strength that is substantially equal. In 
an exemplary embodiment, the ratio of the interior diameters Di and D2 to the interior 

20 diameter Dr^ ranges from about 100% to 120% in order to facilitate the subsequent 
radial expanskm of the tubular member 500. 

In a preferred embodmient, the ralatkmship between the wall thteknesses t|, ts, and tinr 
of the tubular member 500; the inside diameters Dt, D2 and Dmt of the tubular member 
25 500; the lnskle diameter [X»itoB of the welbora cashg, or other structure, that the 
tubular member 500 wiD be inserted into; and the outsMe diameter Doone of the 
expansion cone that will be used to radial^ expand the tubular nrmnber 500 withtn the 
weRbore casing is given by the fdtowbog expressk)n: 




where t, = t2; and 

By satisfying the relationship given in equation (1), the expansion forces placed upon 
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the tabular rramt)er 500 during the subsequent radial expansion process are 
* sui)8tanttdiy equalised. More generally, the relationship given in equation (1) may be 
used to calculate the optimal geometry for the tubular rrieriiber 500 for subsequent 
radial expansion and plastic defonnation of the tubular member 500 for fabricating 
5 and/or repairing a wellbore casing, a pipeline, or a structural support 

As Illustrated Jn FIG. 5c» in step 420, conventional threaded connections, 500d and 
SOOe, are formed in both expanded ends, 500a and 500b, of the. tubular member 500. 
In an exemplary embodiment, the threaded connections, SOOd and 500e, are provided 
10 using conventional processes for forming pin and box type threaded connections 
available from Alias-Bradford. 

As illustrated in Fig. 5d, in step 425. a sealing member SOOf is then applied onto the 
outside diameter of the non-expanded intermediate portion 500c of the tutHilar memb^ 

15 500. The sealing menrA>er SOOf may be applied to the outside diameter of the non- 
expanded Intemiediate portion 500c of the tubular member 500 using any number of 
Conventional oomnrwrcially available methods. In a preferred embodiment, the sealing 
men4>er SOOf is applied to the outside diameter of the intemiediate portion 500c of the 
tubular member 500 using conrmiercially availabte chemical and temperature resistant 

20 adhesive bonding. 

In an exemplary embodiment the expandable tubular members, 206, 214, and 220, of 
the system 2(N) era substantially identicai to, and/or incorporate one or more of the 
teachings of. the tubular mOTit>ers 300 and 500. 

25 

Referring to Fq. 6, an exemplary embodlnnient of tubular expansion cone 600 for 
radtally expanding the tubular members 206« 214, 220, 300 and 500 will now be 
desoibed. The expansion oorie 600 defines a passage 600a and indudes a front end 
605, a rear end 610, and a radial expansion section 615. 

30 

In an exemplary entbodlment, the radial expansion section 615 includes a first conical 
outer surface 620 and a second conical outer surface 625. The first conical outer 
surface 620 includes an angle of attack Ot and the second conical outer surface 625 
indudes an angie of attack Oa. In an exemplary erhbodiment, the ar>gle of attack Oi Is 
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greater than the angle of attack Q2. In this manner, the first oonical outer surface .620 
optimally radially esq^nds the interrnedlate portions, 206c, 214c, 220c, 300d. and 500c, 
of the tubular members, 206, 214, 220, 300, and 500. and the second conical outer 
surface 525 optimally radially expands the pre-expanded first and second ends, 206d 
5 and 206d. 214a and 214d, 220a and 220d, 300b and 300f. and 500a and 500b, of the 
tubular members, 206, 214, 220, 300 and 500, In an exemplary embodiment, the first 
conical outer surface 620 includes an angle of attack oi ranging from about B to 20 
degrees, and the second conical outer surface 625 includes an angle of attack 02 
ranging from about 4 to 15 degrees in order to optimally radially exparuJ and plastically 
10 deform the tubular members, 206, 214, 220, 300 and 500. IMore generally, the 
expansk)n cone 600 may jndude 3 or more ad|acent conlcat outer surfaces having 
angles of attack that decrease from the frorit end 605 of the expansion cone 600 to the 
rear end 610 of the expansion cone 600. 

15 Refenrlng to F^. 7, another exemplary embodiment of a tubular expansion cone 700 
defines a passage 700a and includes a front end 705, a rear end 710, and a radial 
expansion sectk>n 715. In an exemplary emtwdiment, the radial expansion section 715 
includes an outer surface having a substantially pdrat>olic outer profile thereby 
providing a parabotoid shape. In; this manner, the outer surface of the radial expansion 

20 section 715 provides an angle of attack that constantly decreases from a maximum at 
the front end 705 of the expanston cone 700 to a minimum at the rear end 710 of the 
expansion cone. The paraboBc outer profile of the outer surface of the radial 
expanston section 715 may be formed using a plurality of adjacent discrate conical 
secttons andfor using a continuous curved surface. In this manner, ttie regk>n of the 

25 outer surface of ttie radial expanskm section 715 adjacent to ttte ftx>nt end 70S of ttte 
expansion cone 700 nnay optimally radially expand ttie intermediate portions, 206c 
214c, 220c 300d, and 500c of ttie tubular members. 206, 214, 220. 300, arid 500, 
whBe ttie region of ttie outer surface of ttie radial expanston section 71 5 acQacent to ttie 
rear end 710 of ttie expansk>n cone 700 niay optimally radially expand ttie pre- 

30 expanded first and second ends, 206a and 206d. 214a and 214d, 220a and 220d, 300b 
and 300f. and 500a and 500b, of ttie tubular members, 206, 214, 220, 300 and 500. In 
an exemplary embodiment, ttie parabolic profile of ttie outer surface of the radial 
expanston section 715 is selected to provWe an angle <rf attack ttiat ranges from about 
8 to 20 degrees In ttie vicinity of ttie front end 705 of ttie expansion cone 700 and an 
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angle of attack In the vicinity of the rbar end 710 of the expansion cone 700 from atxMJt 
4 to 15 degrees. 

In an exenrtplary emlxKHnrtent, the tubular expansion cone 204 of the system 200 is 
5 sulistantially identical to the expansion cones 600 or 700. andtor incorporates one or 
more of the teachlnspi of the expansion cones 600 and/or TOO. 

In several alternative embodiments, the teiachings of the apparatus 130. the system 
200. the expandable tubular memtwr 300, the method 400, and/or the expandable 
10 tubular member.500 are at least paitially combined. 

Referrbrig to Fig. 8, in an altemative embodiment, conventional temperature, pTBSsure, 
and flow sensors. 802, 804, and 806, respectively, are operabfy oouj^d to the 
pcfrforated tubulars 145 of the apparatus 130. The temperature, prBssure, and flow 

15 sensors, 802. 804, and 806, respectively, In turn are operably coupled to a controller 
810 that receives and processes the output signals generated by the temperature, 
pressure, and flow sensors to thereby control the qMratlon of the flow control valves 
160 to enhance the operational efficiency of the apparatus 130. In several exemplary 
embodiments, the contnrf algorithnts utilized Ijy the controller 810 for controlling the 

20 operation of the flow control valves 180 as a function of the operating teniperature. 
pressure, and flow rates within the perforated tubi^r members 145 are conventional. 

Refening to Fig. 9, in an aitemaflve embodiment, a solid tubular member 905 is 
coupled to one of the perforated tubular members 145 by radiaiiy expanding and 

25 plasticaily defomning the soBd tubular member into engagement with the perforated 
taJbuias member in a conventional manner and/or using one or moe of the radial 
expansion methods dlsdosed in one ot more of the foHowing: (1) U.S. patent 
appflcation serteil no. 09M54,139. attorney dodcet no. 25791.03.02, fled on 12/3/1^. 
(2) U.S. patent application serial no. 09/510,913. attorney docket no. 25791,7.02, filed 

30 on 2/23/2000. (3) U.S. patent application serial no. 09/502.350, attorney docket no. 
25791.8.02, filed on 2/10/2000, (4) U.S. patent application serial no. 09/440,338,' 
attorney docket no. 25791.9.02. filed on 11/15/1999. (5) U.S. patent applk:atk}n serial 
no. 09/523.460, attorney docket no. 25791.11.02. filed on 3/10/2000. (6) U.S. patent 
application serial no. 09/512,895. attorney docket no. 25791.12.02, filed on 2/24/2000. 
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(7) U.S. patent appUcation serial no. 09/511,941, attorney docket no. 25791.16.02, filed 
on 2/24/2000. (8) U.S. patent application senal no. 09/568.946, attorney docket no. 
25791.17.02. filed on 6/7/2000, (9) U.S. patent appUcation serial no. 09/559.122, 
attorney docket no. 25791.23.02. filed on 4/26/2000, (10) PCT patent appHcatk)n serial 
5 no. PCT/USOO/18635, attorney docket no. 25791.25.02. filed on 7/9/2000. (11) U.S. 
provisional patent appHcatlon serial no. 60/162.671, attorney docket no. 25791.27, filed 
on 11/1/1999. (12) U.S. provisional patent appUcation serial no. 60/154.047, attorney 
docket no. 25791.29. filed on 9/16/1999. (13) U.S. provistonal patent applk»tiori serial 
no. 60/159,082. attorney docket no. 25791.34. filed on 10/12/1999. (14) U.S. 

10 provisional patent applnatton sensA no. 60/1 ^.039. attorney dockat no. 25791 .36. filed 
on 10/12/1999, (15) U.S. provistonal patent applksrtion serial no. 60/159,033. attorney 
docket no. 25791.37, filed on 10/12/1999, (16) U.S. provisional patent application serial 
no. 60/212,359, attorney docket no. 25791.38, filed on 6/19/2000, (17) U.S. provistonal 
patent applicatton serial no. 60/165.228, attorney docket no. 25791.39. filed on 

15 11/12/1999. (18) U.S. provisional patent application serial no. 60/221.443, attorney 
docket no. 25791.45, filed on 7/28/2OO0, (19) U.S. provistonal patent application serial 
no. 60/221.645, attorney docket no. 25791 .46, filed on 7/28/2000. (20) U.S. provistonal 
patent application serial no. 60/233,638. attorney docket no. 25791.47, filed on 
9/18/2000. (21) U.S. preivistonal patent appltoation serial no. 60/237,334. attorney 

20 docket no. 25791.48, filed on 10^2000, (22) U.S. prpvteional patent applicaton serial 
no. 60/270.007. attorney docket no. 25791.50. filed on 2/20/2001; (23) U.S. provisional 
patent application serial no. 60/262.434. attorn^ docket no. 25791.51, filed on 
1/17/2001; (24) U.S. provisional patent applicatton serial na 60/259,486, attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. provistonal patent apf^patton serial 

25 no. 60/303.740, attorney docket no. 25791.61, filed on 7/6/2001; (26) U.S. provistohal 
patsnt appHcatton serial no. 60/313,453, attorney docket no. 25791.59, filed on 
- 8/20/2001; (27) U.S. provisional patent applicatton serial na 60/317,965, attorney 
docket no. 25791.67, fltod on 9/8/2001; (28) U.S. provisional patent appHcatton serial 
no. 60,318.386, attorney docket no. 25791.67.02, fited on 9/10/2001; and (29) V.S. 

30 utility patent application serial no. 00/969.922, attorney docket no. 25791.69, fitod on 
10/3/2001, the disclosures of which are incorporated herein tiy reference. In thte 
manner, the solkl tubular mefTrt>er 905 fluldidy seals the radial passages fbrmed in the 
perforated tubular niember 145 thereby preventing the passes of fluidic materials 
and/or formation materials through the perforated tubular member. 



42 



Referring to Fig. 10, in an alternative embodfntent. the radial openings in one the 
perforated tutHJiar members 145 are seaied by injecting a hardenable flukfic sealing 
material 1005 into the radial openings in the one perforated tubular member by 

5 positioning a dosed ended pipe 1010 having one or more radial openings 1010a vtHthin 
the one perforated tubular mmber 145. Conventional sealing nnembers 1015 and 
1020 then seal the interface between the pipe 1010 and the opposite ends of the one 
perforated tubular member 145. The tardenable fluidic sealing material 1005 is then 
injected into the radial openings in the one perforated tubular member 145. The 

10 sealing members 140 prevent the passage of the harder^ble fiuldfc seating material 
out of the annulus between the one perforated tubular member 145 and the fom^ation 
125. The pipe 1010 and sealir^ members, 1015 and 1020. are then removed from the 
apparatus 130, and the hardenable fluidic sealing material is allowed to cure. A 
conventional drill string may then be used to remove any excess cured sealing material 

15 from the Interior surface of the one prorated tubular member 145. In an exemplary 
embodiment, the hardenable fluidic sealing material is a curable epoxy resin. 

In an alternative embodiment, as Illustrated In Fig. 11, one or more of the perforated 
tubular members 145 of the apparatis 130 are radially expanded and plastically 

20 deformed into contact with the surrounding formaticMi 125 thereby compressing the 
surroundng fonnation. In this manner, the surrounding formation 125 is maintained in 
a state of compression thereby siabffizing the surrounding fonnation, reducing the flow 
of loose particies from the sunrounding fonnation into the radial openings of the 
perforated tubular member 145, and enhmdng the recovery of hydnDcart>ons from the 

25 sunrounding fonnation. 

In an altemative embodiment, a seismic source 1105 Is posltfoned on a surface 
locatton to thereby impart seismk: energy into the fonmation 125. In this manner, 
particles lodged in the radial openings in the perforated tubular nnember 145 may be 
30 dislodged from the radial openings thereby enhandng the sut>sequent recovery of 
hydrocaitKms from the fonnation 125. 

In an alternative embodiment, after the perforated tubular nnember 145 has been 
radiaRy expanded and plasttcaHy formed into contact with the sumoundirig formation 
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125, thereby coupling the perforated tubular member 145 to the surrounding formation, 
an impuMve load is applied to the perforated tubular member. The impulsive load may 
be applied to the perforated tubular martber 145 by applying the load to the end of the 
apparatus 130. The impulsive load is then tFahsferred to the surrounding formation 125 
5 thereby compacting and/or sluntfying the sunounding formation; As a result, the 
recovery of hydrocarbons from the fonnatfon 125 Is enhsinced. 

in an alternative embodiment, as illustiated in Fig. 12. a well)ore casing 1205 having 
one or more perforations 1210 is positioned within the wellbare 105 fi»t traverses the 

10 fomfiation 125. When the apparatus 130 Is posltiohsd within the weHbore 105, one or 
more of the perforated tubular members 145 of the apparatus 130 are radially 
expanded and plastically deformed into contact with the wellbors casing 1205 thereby 
compressing the sunounding formatfon 125. In this manner, the surrounding formation 
125 is maintained in a state of compression thereby stabilizing the surrounding 

15 fomnation, reducing the flow of loose particles from the surrounding formation Into the 
radial openings cf the perforated tubulo- member 145, and enhancing the recovery of 
hydrocarbons fnxn Oie surrounding fomriation. 

In an altamative embodiment, a seismic source 1215 is positioned on a surface 
20 location to thereby irnpart seisniic energy into the ftxmation 125. In this n>anner, 
particles lodged In the radial openings in the perfbrated tubular memt)er 145 may be 
dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocarbons fimn the formation12S. 

25 In an Amative embodiment, after the perforated tubular member 145 has been 
radially expanded and plasdcal^ fomf)ed Into contact with the wellbore casbtg 1205. 
thereby coupling the perforated tubular member 145 to the sunounding fomwtton. an 
impulsive load is applied to ttw perforated tubular men^r. The Impul^ load may be 
applied to the perforated tubular member 145 by applying the load to the end of the 

30 apparatus 130. The impulsive load is then transferred to the surrounding fonnatfon 125 
thereby compacting and/or slurrifying the sunounding formation. As a result, the 
recovery of hydrocarbons from the fomration 125 is enhanced. 
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Referring to Fig. 13, in an alternative emtxxliment, one or nx>re, perforated tubular 
nnembers 1305 are coupled to one of the perforated tubular members 145 by radially 
e)q)anding and plistically defonnihg the perforated tubular member into engagement 
with the perforated tubular memb«- in a conventional manner and/or using one or more 
S of the radial expansion methods disclosed In one or more of the following: (1) U.S. 
patent application serial no. 09/454.139. attorney docket no. 25791.03.02, filed on 
12/3/1999, (2) U.S. patent appHcadon serial no. 09/510,913. attorney dodcet no. 
25791.7.02, filed on 2/23/2000. (3) U.S. patent application serial no. 09/502.350, 
attorney docket no. 25791.8.02. filed on 2/10/2000, (4) U.S. patent applk»tion serial 

10 no. 09/440,338. attorney docket na 25791.9.02. filed on 11/15/1999. (5) U.S. patent 
application serial no. 09/523.460, attorney docket no. 25701.1 1;02, filed on 3/10/2000. 
(6) U.S. patent appfication serial no< 09/512,895. attorney docket no. 25791. 1Z02. filed 
on 2/24/2000, (7) U.S. patent applrcatibn serial no. 09/511,941, attorney docket no. 
25791.16.02, filed on 2/24/2000, (8) U.S. patent application serial no. 09/588,946, 

15 attorney docket no. 25791.17.02, filed on (5/7/2000, (9) U.S. patent applkation serial 
no. 09/559,122. attorney docket no, 25791.23.02, filed on 4/26/2000, (10) PCT patent 
appitoation serial no. PCT/USOO/1 8635. attorney docket no. 25791.25.02, filed on 
. 7/9/2000. (11 ) U.S. provisional patent application serial no. 60/1 62.671 , attorney docket 
no. 25791.27, filed on 11/1/1999. (12) U.S. provisional patent app<icatk)n serial no. 

20 60/154,047. attorney docket ho. 25791J29. filed on 9/16/1999. (13) U.S. provistonai 
patent applicatian serial no. 60/159,082, attorney docket no. 25791.34, filed on 
10/12/1999, (14) U.S. provisktnal patent application serial no. 60/159.039. attorney 
docket na 25791.36, filed on 10/12/1999, (15) U.S. provisional patent application serial 
no. .60/159,033. atlomey docket no. 25791.37, filed on 10/12/1999, (16) U.S. 

25 ' proviskmal patent appDcatkm serial no. 60/212,359. attorney docket no. 25791 .38. filed 
on 6/19/2000. (17) U.S. proviskxiai patent application serial no. 60/165.228, attorney 
docket no. 25791 .39, filecl on 1 1/12/1999. (18) U.S. provistonai patent ppplkatkm serial 
no. KV221.443, attorney docket no. 25791.45. filed on 7/28/2000. (19) U.S. provi^nal 
patent applicatton serial no. 60/221345.^^ atlomey docket no. 25791.46, filed on 

30 7/28/2000, (20) U.S. proviskxial patent applicatkpn serial no. 60/233,638. attorney 
docket no. 25791 .47, filed on 9/18/2000, (21) U.S. provistonai patent application serial 
no. 60/237.334. attorney docket no. 25791.48, filed on 10/2/2000, (22) U.S. provisional 
patent appiicatkMi serial no. 60«70,007, attorney docket no. 25791.50. filed on 
2/20/2001; (23) U.S. provisional patent appfication serial no. 60/262.434. attorney 
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docket no. 25791.51, filed on 1/17/2001; (24) U.S, provlslonar patent application serial 
• no. 60/259,486, attorney docket no. 25791.52. filed on 1/3/2001; (25) U.S. provistohal 
patent appncalk)n serial no. 60/303.740, attorney docket no. 25791.61, filed on 
7/6/2001; (26) U.S. proylstonal patent application serial no. 60/313,453, attorney docket 
5 no. 25791.59, filed on 8/20/2001; (27) U.S. provisional patent application serial na 
60/317,985. attorney docket no. 25791.67, filed on 9/6/2001; (28) U.S. pmvisional 
patent application serial no. 60/316,386. attorney docket no. 25791 .67.02,. filed on 
9/10/2001: and (29) U.S. utillty patent application serial no. 09/969,922, attorney docket 
no. 2579169, filed on 10/3/2001, the disclosures of which are Inoorporated herein by 
10 n^ferenoe. In this manner, the perforated tubular nneniber 905 nrKxJifies the flow 
diaracteristics (rf the peridrated tubular meniber 145 thereby pennitting the operator of 
the apparatus 130 to modify the overall flow c^racteristics of the apparatus. 

In an alternative embodiment, as illustrated in Fig. 14, a one-way valve. 1405 such as, 
15 for example, a dieck valve fluididy couples the interior of a pair of adjacent perforated 
tubular members, 145a and 145b, that extract hydrocarbons from corresponding 
subterranean zones A and B. In this manner, if zone B becomes depleted, 
hydrocartK>n8 that are being extracted from zone A will not flow into the depleted zone 
B. 

20 

In an alternative embodiment, as illustrated in Fig. 15, the apparatus 130 is used to 
extract geothermal energy from a targetad subterranean geothennal zone 1 505. in this 
manner, the operational efficiency of the extracdon of geothemrtal energy is significantly 
enhanced due to the increased internal dian^ters of the various radially expanded 
25 elenienisci the apparatus 130 that penntt greater vdunnetrto 

In an altemative embodiment, the perforated tubular members, 145, 210, 212. 216, 
218, and idOS of the apparatus 130 may be cleaned by ftirther radial expandpn of the 
perforated tubular members. In an exemplary embodinoeM the amount of further radial 
30 expansion required to dean the radial passages of the perforated tubular menA>ers 
145, 210, 212. 216, 218. and 1305 of the apparatus 130 ranged from about 1% to 2%. 

An apparatus has been descnl>ed that Indudes a zonal Isolation assenrtjly induding 
one or more soM tubular members, eadi soiki tubular member Induding one or vnors 
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«demat seals, and ond or more perforated tubular members coupled to the sdid 
tubular members, and a shoe coupled to the zonal isolation assembly. In an exemplaiy 
embodiment, the zonal isolation assembly further includes one or more interniediate 
solid tubular members coupled to and interteaved among the perforated tubular 
5 menfters. each interniediate soHd tubular member including one or more extemal 
aeate. In an exemplary embodiment, the zonal isolation assembly further Includes one 
or more valve members for oontrolling the flow of fiuidic materials between the tubular 
msmbers. In an exemplary embodiment, one or more of the intermediate soDd tubular 
members include one or more valve members. 

10 

An apparatus has also been described that includes a zonal isolation assembly that 
includes one or more primary solid tubulars, each prinnary soHd tubular Including one or 
more extemal annular seals, h perforated tubulars coupled to tfie primary solid 
tubulars. and n-1 intermediate solid tubulars coupled to and interleaved among the 
15 perforated tubulars. each tntemtediate solid tubular including one or more exiemal 
annular seals, and a shoe coupled to the unal isolatton assembly. 

A method of isolating a first subten^nean zone from a second subterranean zone in a 
wellbore has also been described that includes posltfoning one or more primary solid 

20 tubultfs wiOiln the wellbore. the primary solid tubulars traversing the first subterranean 
zone, positioning one or more perforated bjbulars within the wellbore, the perforated 
tubulars traversing the second subterranean zone, fluididy coupling the perforated 
tubulars and the primary solid tubulars. and iveventing the passage of fluids firom the 
first siAtarranean zone to the second sirt)tenanean zwie within the wellbore extemal to 

25 the solid and perforated tubulars. 

A method of extracfing matertels from a producing sublenanean zone in a wellbore, at 
least a portion of the wellbore indixflng a casing, has also been described that includes 
positioning one or more prbnary soHd tubulars within the wellbore. fluididy coupling the 
30 (Mimay soHd tubulars with the casing, positioning one or more perforated tubulars 
within the weibore. the perforated tubulars traversing the produdng subterranean 
zone, fluididy coupling the perforated tubulars with the primary solid tubutars. fluldlcly 
isolating the produdng subterranean zone from at teast one other subterranean zone 
within the wellbore. and fluididy oouf^g at least one of the perforated tubul»s with ttie 
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producing subterranean zone. In an exemplary embodiment, the method further 
indudes pontroHably fluidlcly decoupling at least one of the perforated tubulars from at 
l9dst one other of the perforated tubulars. 

5 An apparatus has also been described that includes a subterranean formation including 
a weHbore, a ttnal isolation assembly at least partially positioned within the weilbore 
that mchjdes one or mpre solid tubular members, each solid tubular member induding 
one or more external seals, and one or mors perforated tubular members coupled to 
the solid tubular nrtembers, and a shoe positioned within Vhe welttx)re coupled to the 

10 zonal Isolation assembly, wherein at least one of the solid tubular members and the 
perforated tubular members are fomied by a radial e)q>an8ion process perfonned within 
the welibore. In an exemplary embodim«it. the zonal isolation assembly further 
Includes one or more Intermediate solid tubular members coupled to and interleaved 
amtmg the perforated tubular members, each intenrodlate solid tubular member 

15 Including one or more external seals, wherein at least one of the solid tubular 
members, the perforated tubular members, and the intennediate solid tubular members 
are fbnned by a radial expansion process performed within the wellbore. in an 
exemplary embodiment, the zonal isolation assembly further comprises one or more 
valve members for controlling the flow of fluids between the solid tubular members and 

20 the perforated tubular members, in an exemplary embodiment, one or more of the 
intermediate solid tubular members indude one or more valve members for controlling 
. the flow of fluids between the solid tubular members and the perforated tubular 
members. 

25 An apparatus has also been described that indudes a subteiranean formation induding 
a wellbore. a zonal botation assenrri^ty positioned mthin the wellbore that indudes one 
or more primary soOd tubulars. each primary solid tubular including one or more 
extemal annular seals, n perforated tubulars positioned coupled to the primary soDd 
tubulars. and n-1 intenmediate solid tubulars, coupled to and interieaved among the 

30 perforated tubulars, each intemn^iate solid tubular induding one or more external 
annular seals, and a shoe coupled to the zonal isolation assembly, wherein at least one 
of the primary solid tubuiars, the perforated tubulars, and the intennediate solid 
tubulars are fonned by a radial expanston process performed within the wellbore. 
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A method of isolating a first subterranean zone from a second subtenranean zone In a 
weHbore has aiso been described that includes positionmg one or more primary solid 
tubutars within the wellbore. the primary soN tubulars traversing the first subterranean 
zone, positioning one or more perforated tutnjiafs within the wellbore, the perforated 
5 tubulars traversing the second subterranean zone. radiaOy expanding at least one of 
the primary solid tubulars and perforated tubulars within the wellbors, fluidlcly coupling 
the perforated tubulars and the primary solid tubulers, bxvI prsventing the passage of 
fluids from the first subterranean zone to ftm second subtarrariean zone within the 
weBbore external to the prinrary solid tubulars and perforated tubulars. 

10- 

A method of extracting materials from a producnig subterranean zone in a wellbore, at 
least a portion of the wellbore indudlng a casing, has also been described that includes 
positioning one or vnore primary solid tubulars within the wellbore, poslfloning on^ or 
mor:e perforated tubulars within the wellbore, the perforated tubulars baversing the 

15 produdng subterranean zone, radially expanding at least one of the primary solid 
tubutars and the perforated tubulars within the weRbore, fluidldy coupling the primary 
soGd tubutars with the casing, fluidldy. coupling the perforated tubulars with the primary 
solid tutHilars, fluldidy isolating the produdng subterranean zone from at least one 
other subtenranean zone within the wellbore. and fluidicly coupling at least one of the 

20 perforated tubulars with the produdng subterranean zone, in an exemplary 
embodiment, the method further includes oontrollably fluMiciy decoupling at least one 
of the perforated tubulars from at least one other of the perforated tubidars. 

An apparatus has also been descrfoed that includes a subterranean formation Induding 
25 a weRbore, a zonal isolation assembly positioned within the wellbore that indudes n 
soDd tubular members positioned wiMn the weDbore, each solid tubular mentber 
Induding one or nnore external seals, and n-1 pertbraled tubular members positioned 
within the weObore coupled to arid interieaved among the solid tubular nnembers, and a 
shoe positioned within the wellbore coupled to the zonal isolation nsembly. In an 
30 exenrtplary embodiment, the zonal Isolation assembly further comprises one or mors 
valve members for controlling the flow of fluids between the soDd tubular members and 
the perforated tubular memt)ers. In an exemplary enrixxliment, one or nwre of the 
solid tubular members tndude one or more valve members for controlling the.flow of 
fluids between the solid tubular memt)ers and the perforated tubular members. 
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A system for isolating a first subterranean zone from a second subtennanean zone In a 
weltbore has also been described that Includes means for positioning one or more 
primary solid tubulars within the wellbore, the primary solid tubulars traversing the first 
5 subterrariean zone/ means for positionbig one or mora perforated tubulara within the 
weilbors, the perforated tubulars traversing the second subtenahean zone, means for 
fluidiciy coupling the perforated tubulars and the primary solid tubulars. and means for 
preventing the passage of fluids from ttie first subteranean rone to the second 
subterranean zone within the weilbore external to the prinnary solid tubulars and the 
10 perforated tubulars. 

A system for extracting materials from a producing subterranean zone in a weilbore. at 
least a portion of the weilbore Irwiuding a casing, has also been described that includes 
means for positioning one or more primary solid tubulars within the weilbore, means for 

15 fluidiciy coupling the primary solid tubulars with the casing, means for positioning one 
or more perforated tubulars wfthtn the weilbore, the perforated tubulars traversing the 
producing subterranean zone, means for fluididy coupling the perforated tubulars with 
the primary solid tubulars, means for fluidiciy Isolating the producing subtooanean zone 
from at teast one other subterranean zone within the weilbore, and means for flukJicty 

20 coupling at teast one of ttie perforated tubulars with the producing subtenanean zone. 
In an exemplary embodirnent, the system further includes means for contrDllably 
fluidiciy decoupling at teast one of the perforated tubulars from at least one other of ttie 
perforated tubulars. 

25 A system for isolating a first subterranean zone from a second subtenanean zone in a 
weltbore has also been described that includes rneans for positioning on6 or more 
prtrrary solid tubuters within the weiibore, the primary solid tubulars traversing the first 
subtenranean zone, means for po^oning one or wotb perforated tubulars within the . 
weilbore, the perforated tubulars traversing the second subtenranean zone, means for 

30 radially expanding at least one of the primary solid tubuters and perforated tubulars 
• within the weilbore, means for fluidiciy coupling the perforated tubuters and the primary 
soGd tubulars, and means for preventing the passage of fluids firc»n the first 
subterranean zone to the second subterranean zor>e within the weilbore external to the 
primary soBd tubulars and perforated tubuters. 
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A system for extractir^ materials from a producing subterranean zone in a wellbore» at 
least a portion of the wellbore Including a casing, has also been described that includes 
means for positioning one or moiB primary solid tubulars within the wellbore, means for 
5 positioning one or more perforated tubuiars within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the primary solid tubulars and the perforated tubulars within the wallbore, means for 
fluididy coupling the primary solid tubulars with the casing, means for fluidicty coupling 
the perforated tubulars with the solid tubuiars, means for fluidiciy isolating the 
10 producing subterranean zone from at least one other subtenanean zone within the 
wellbore, and means for fluidiciy coupling at least one of the perforated tubuiars with 
the producing subterranean, zone. In an exenplary emtodiment, the system further 
includes means for controUably fluididy deccxjpling at least one of the perforated 
tubulars from at least one other of the perforated tubulars. 

15 

A system for isolating subterranean zones tiraversed by is wellbore has also been 
described that includes a tubular support member defining a first passage, a tubular 
expansion cone defining a second passage fluididy coupled to the first passage 
coupled to an end of the tubular support member and comprising a tapered end, a 

20 tubular liner coupled to and supported by the tapered end of the tubular expansion 
cone, and a shoe definir>g a valveable passage coupled to an end of the tubular liner, 
wherein the tubular liner includes one or more expand^)le tubular members that each 
Include a tubular body corhprisir^ an Intermediate portion and first and second 
expanded end portions coupled to opposing ends of the intennediate portion, and a 

25 sealing member coupled to.the exterior surfoqe of the intennediate portion, and one or 
more slotted tubular members coupled to the expanctable tubular members, wherein 
the inside diameters of the other tubular members are greater than or equal to the 
outside diameter of the tubular expansion cone. In an exemplary embodiment, the wail 
thlcknmses of the first and second expanded end portions are greater than the v^ll 

30 thickness of the b^tenmediate ptxrtion. In an exemplary embodiment, each expandable 
tubular memt>er further Includes a first tubular trensitionary mentber coupled between 
the first expanded end portion and the rntermediate portion, and a second tubular 
transltlonary member coupled t>etwe6n the second expanded end portion and the 
Intermediate portion, wherein the angles of IncKnatkMi of the first and second tubular 
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transitionary members relative to the tntemiedlate portion ranges from about 0 to 30 
degrees. In an exen^ry embodiment, the outside diameter of the intenmedlate 
portion ranges from about 75 percent to about 98 percent of the oqlslde diameters of 
the first and second expanded end portions. In an exemplary embodiment,, the burst 
5 strength of the first and second expanded end portions is substantially equal to the 
burst strength of the intermediate tubular section. In an exemplary embodlnment, the 
ratio of the inside diameters of the first and second expanded end portions to the 
interior diameter of the intenmediate portion ranges from about 100 to 120 pieroent In 
an exemplary embodiments the relationship between the wall thicknesses ti, I2, and 

10 of the first expanded end portion, the second expanded end portten, and the 
intermediate portion, respectively, of the expandable tubular members, the inside 
diameters D|, and Dint of the first expanded end portion, the second expanded end 
portion, and the intermediate portion, respectively, of the e)q>andable tubular members, 
and the inside diameter TKf^atnm of the wellbore casing that the expandabte tubular 

1 5 member will be inserted into, and the outside diameter Dcow of the expansion cone that 
will be used to radtally expand the e)q)andable tubular monber within the wellbore is 
given by the following expresston: 

wherein ti = and wherein Di = D2. In an exemplary embodiment, the tapered end of 
20 the tubular expansion cone includes a plurality of adjacerrt discrete tapered sections, 
in an exemplary embodiment, the angle of attack of the adjacent discrete tapered 
sections increases in a continuous manner from one end the tubular expartston cone 
to the opposite end of the tubular expanskm cone. In an exemplary embodiment, the 
tepered erKJ of the tubular expansion cone includes an parabobM t>ody. In an 
25 exemplary embodinientttiemgle of attack of the outer surfrice of the parabotoMbo^ 
increases bi a continuous manner from one end of the parabdicrid body to the opposite 
end of the paraboksid body. Iri an emmplary embodiment, the tubular liner comprises 
a plurality of expandable tubular members; and wherein the other tubular members are 
interleaved among the expandable tubular members. 

30 

A method of isolating subtemanean zones traversed by a wellbore has also been 
described that includes positioning a tubular liner within the wellbore, and radially 
expanding one or more dtecrete porttons of the tubular liner into engisgement with the 
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wellbore. In an exemplary embodinnent a plurality of discrete portions of the tubular 
liner are radial^ expanded into engagement with the wellbore. in an exemplary 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 
an exemplary embodiment, one of the discrete portidns of the tubular liner is radially 

5 expanded by injecting a fluldic material Into the tiibuidr Uner; and wherein the remaining 
ones of the discrete portions of the tubular liner are radially expanded by pulling an 
expansion cone through the rerfiairting ones of the discrete portions of the tubular liner. 
In an exemplary eitibodiment. the tubular linsr comprises a plurality of tubular 
members; and wherein one or more of the tubular members are radially expanded Into 

10 • engagement with the wellbore and one or more of the tubular members are not radially 
expanded into engagement with the wellbore. In an exemplary embodiment, the 
tubular members that are radially expanded into engagement with the wellbore 
comprise a portion that is radially expanded Into engagement with the wellbore and a 
portion ttiat Is not radially expanded into engagement with the wellbore. In an 

IS exemplary embodiment, the tubular liner includes one or more expandable tubular 
members that eiach Indudfe a tubular body comprising an intermediate portion arxl first 
and second expanded end portions coupled to opposing ends of the intermediate 
portion, and a sealing member coupled to the exterior surface of the intenmediate 
portion, and one or more slotted tubular members coupled to the expandable tubular 

20 members, wherein the inskie diameters of the stotted tubular members are greater than 
or equal to the maxinnim inside diameters of the expandable tubular menrtbers. In an 
exemplary embodiment, the tubular liner includes a plurality of expandable tubular 
members; and wherein the slotted tubular members are Interleaved among the 
expandable tubular members. 

25 

A system for isolating subterranean zones traversed by a wellbore has also been 
described that hdudes means for positioning a tubTular liner within the wellbore, and 
means for radially expandmg one or more discrete portions of the tubular Dner Into 
engagement with the wellbore. In an exemplary embodiment* a pluraUty of discrete 
30 portior^ of the tirixjiar Dner are radially expanded into engagement with the wellbore. 
In an exerrplary embodiment, the reniaining portions of the tubular liner are not radially 
expanded. In an exemplary embodiment, one discrete portion of the tubular liner is 
radially expanded by injecting a fluldic material into the tuixilar Dner; and wtietein the 
other discrete portions of the tubular liner are radially expanded by pulling an 
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expansion cona thrtiugh ttie other discrete portions of the tubular liner, in an 
• exemplary embodiment, the tubuiar liner includes a plurality of tubular members; ahtf 
whertin one or more of the tubular members are radialiy expanded Into engagement 
With the wetibore and one or more of the tubuler members are not radialiy expanded 
5 Into engagement with the wellbore. in an exemplary emboGllment, the tubuiar members 
that are radially expanded into engagement with the wellbore indude a portion that is 
radiaity expanded into engagement with the wellbore and a portion that is not radially 
expanded into engagenrient with the wellbore. 

10 An apparatus for isolating subterranean zones has also been descnbed that includes a 
subtenranean formation defining a borehole, and a tubular liner posltkined in and 
coupled to the borehole at one or more discrete locations. In an exemplary 
embodiment, the tubular liner is coupled to the borehole at a plurality of discrete 
locations. In an exemplary embodiment, the tubular liner is coupled to the borehole by 

15 a process that Includes positioning the fibular liner within the borehole, and radially 
expanding one or more discrete portions of the tubular ilner into engagement with the 
borehole. In an exemplary embodiment, a plurality of d'ecrete portions of the tubular 
liner are radially expanded into engagement with the tx)rehole. in an exemplary 
embodiment, the remaining portions of the tubitar liner are not radially expanded. In 

20 an exemplary embodiment, one of the- discrete portions of the tubular Hner is radially 
expanded by injecting a fluidic material into the tubuiar liner, and wherein the other 
discrete portions of the tubular liner are radially expanded by pulling ah expansion cone 
through the other discrete |)ortions of the tubular liner. In an exemplary embodiment, 
the tubuiar liner comprises a pluraDty of tubuiar members; and wherein one or more of 

25 the tubuiar members are radially expanded into engagement wtth the borehole and one 
or mcxB of the tubular members are not radially expanded into engagement with the 
borehole. In an exemplary embodiment, the tubuter members that are radially 
expanded into engagement with the borehole include a portion ttiat is radially 
expanded into engagement with tiie borehole and a portion that is not radialiy 

30 expanded into engagement wftti the borehole. In an exemplary embodiment, prior to 
the radial expansion the tijbular liner includes one or more expandable tubular 
members that each include a tubular body connprisinja an intermediate portloo and first 
and second expanded end portions coupled to opposing ends of the intermediate 
portion, and a sealing rnember coupled to the exterior surface of the intermediate 
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portion, and one or more slotted tubular members coupled to the expandable tubular 
members, wherein Vhe inside diameters of the sbtled tubular members are greater than 
or equal to the maximum inside diameters of the expandable tubular members. In m 
exenvlary embodiment, the tubular liner includes a plurality of expahctable tubular 
5 , members; and wherein the slotted tubular members are interleaved among the 
expandable tubular members. 

An apparatus has been described that Includes a zonal isolation assembly including: 
one or more solid tubular members, each solid tubular member including one or more 

10 exiemal seals, one or more perforated tubular membere coupled to the solid tubular 
members, one or more flow control valves operaUy coupled to the perflated tubular 
members for controlBng.the flow of fluldlc materials through the perforated tubular 
members, one or more temperature sen^ore operably coupled to one or more of the 
perforated tubular members for moriltoring the operating temperature within the 

15 perforated tubular menders, one or more pressure sensore operably coupled to one or 
more of the perforated tubular n^embers for monit(^ng the operating pressure within 
the perforated tubular members, artd one of mwe flow sensore operably coupled to 
one or rrore of the perforated tubular members for monitoring the operatirfl flow rate 
within the perforated tubular members, a shoe coupled to the zonal Isolation assembly, 

20 and a controller operably coupled to the flow control valves, the temperature sensore, 
the pressure sensws, and the flow sensore for monitoring the temperahjre, pressure 
and (low sensore and contrelling the operation of the flow control valves. At least one 
of the solid tubular membere and the perforated tubular membere are formed by a 
radial expansion process performed within the weiibore. . . 

25 

A method of Isolating a first subtenranean zone from a second subterranean zone in a 
weiibore has ateo bmn described that includes positioning one or more solid tubulare 
within the weiibore, the soDd tubulare traversing the first subtenanean mm, positioning 
one or more perforated tubutars within the vi^llbore, the perforated tubulare travereing 
30 the second subterranean zorie, radially ex|»iding at least one <rf the primary solid 
tubulars and perforated tubulare within the weiibore, fluldidy cpupling the perf^orated 
tubular? and tt» soOd tubulare, preventing the passage of fluids frwn the first 
subterranean ane to the second subterranean zone within the weiibore external to the 
solid tubulare and perfbrated tubulare/ nionitoring the operating temperatures, 
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pressuies, and flow rates within one or more of the perforated tubulars. and controlling 
the flow of tydic materials through the perforated tubulars as a function of the 
monitored operating temperatures, pressiros, and flow rates. 

A method of extracting msrterials from a producing subtenanean «)ne in a welilwre. at 
least a portion of the welibbre Including a casing, has also bwn descrit)ed that Includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars within the wellbore^ the perforated tubulars traversing the producing 
subtenanean zone, radially expanding at teast one of the solid tubulare and the 
perforated tubulars \nrithln the wellbore, fluididy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars witti the solid tubulars, fluididy 
isolating the producing subtenanean zone from at least one other subterranean zone 
within the wellbore, fluididy coupling at teast one of the perforated tubuters with the 
produdng subtenanean zone, monitoring the operating temperatures, pressures, and 
flow rates within one or more of the perforated tubulars, and controlling the flow of 
fluldic materials through the perforated tubulars as a function of the monitored 
operating temperaiures. pressures, and flow rates. 

A system far Isoteting a first subterranean zone from a second subtenranean zone in a 
welbore hm also been described that Indudes means for positioning one or more solid 
tubuters within the weflbore, the solid tubuters traveraing the first subterranean zone, 
means for po«^ing one or more perforated tubulare within the wellbore, the 
perforated tubuters traversing the second subtenanean zone, means for radtelly 
exiwding at teast one of the solid tubutere and perforated tubulars Y»lthln ttie wellbore, 
means for fluldlciy coupling the perfbrated tubulare and the solid tubutere, means for 
preventing the passage of fluids from the first subtenanean zone to the second 
subtenanean zone witWii the wellbore external to the soHd tubulars and perforated 
tubulars, means for mwiltortng the operating temperatures, pressures, and flow rales 
within one or more of the perforated tubuters, and means for controlling the flow of 
fluldic materials through the perforated tubutere as a functton of the monitored 
operating temperatures, pressures, and flow rates. 

A system for extracbig matenals from a producing subterranean zone In a wellbore, at 
teast a portion of the wellbore induding a casing, has also been described that indudes 



56 



means for positioning one or more solid tubufars within the wellbore, means for 
posHioning one or more perforated tubulars within the wellbore, the perforated tubuiars 
traversing the producing subterranean Mne, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the weilbore^ means for fluididy 
5 coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubuiars with the solid tubulars, means for flutdidy isolating the produdng subteiranean 
zone from at least one other subtarranean zone within the welfeoret means for fkiididy 
coupling at least one of the perforated tubuiars with the produdng subterranean zone, 
means for monitoring the operating temperatures, pressures, and flow rates withfei one 
10 • or more of the perforated tubuiars, and means for controlling the flow of fliAJic 
materials through the perforated tubulars as a function of the monitored operating 
temperatures* pressures, and flow rates. 

An apparatus has also been described that indudes a zonal Isolation assembly 
15 indudlng: one or more solid tubular members, each solid tubular member including one 
, or more extwnal seals, one or more perforated tubular nmibers eadi indudlng radial 
passages coiq[>led to the solid tubular members, and one or nwe solid tubular liners 
coupled to the interior surfaces of one or more of the perforated tubular memberB for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolatton assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 
process performed within the wellbore, and the solid tutxjlar liners are fbnned by a 
radial expansion process performed within the weftbore. 

25 A method of isolating a first subterranean zone from a second subtenanean ana in a 
wellbore has ateo been described that Inductes positioning one or more sdid tubuiars 
within the wellbore, the solid tubulars traversing the:flrst subterranean zone. poslUoning 
one or more perforated tubuiars each Indudlng one or more radial passages within the 
wellbore, the perforated tubuiars traversing the second subterranean zone, radially 

30 expanding at least one of the sdkl tubufars and perforated tubuiars within the wellbore, 
fluididy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subtenanean zone to the second subterranean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars, 
positioning one or nrwre solid tubular liners vwthin the interior of one or more of the 



57 



perforated tubuiars, and radially expanding and plastically defonming the soTid tubular 
linerB within the Interior of one or more of the perforated tubuiars to flutdldy seal at 
least sonie of the radial passages of the perforated tubuiars. 



5 A method of extracting materials Irani a producing subten^nean zone in a wellbore, at 
least a portion <a the wellbore Including a casing^ has also been described ttat includes 
positioning one or niore solid tubuiars within the VvQilbore, po^ioning one or more 
perforated tubuiars each Induding one or more radial passages within the wellbore, the 
perforated tubuiars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubuiars and the perforated tubuiars within the wellbore. fluididy 
coupling the solid tubuiars with the casing, fluididy coupling the perforated tubuiars 
with the solid tubuiars, fluidlcty isolating the produdng subterranean zone frmi at least 
one other subterranean zone within the wellbore. fluididy coupling at least one of the 
perforated tubuiars with the produdng subterranean zone, positioning one or more 

15 solid tubular liners within the interior of one or more of the perforated tubuiars. and 
radially expanding and plastically defomning the solid tubular liners within the interior of 
one or more of the perforated tubuiars to fluididy seal at least some of the radial 
passages of the perforated tubuiars. 

20 A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that Indudes means for positibning one or more soDd 
tubuiars within the wellbore, the solid tubuiars traversing the first subtenanean zone, 
means for positionlrig one or more perforated tubulare each induding one or nrwre 
fBdla\ passages within the wellbore, the perforated tubuiars traversing the second 

25 subterranean zone, means fpr radially expanding at least one of the soDd tubuiars and 
perforated tubuiars v^in the wellbore, means fa- fluUidy coupling the perforated 
tubuiars and the solid tubuiars, means for preventing the passage of fluids from the ftst 
subterranean zone to the second subtenanean zone within the wellbora external to the 
primary solid tubuiars and perforated Ujbulars, means for positlonihg one or more sdid 

30 tubular liners wHhln the interior of one or more of the perforated tubuiars, and mwns 
for radially expanding and plastically defonrtng the solid tubular liners within the interior 
of one or more of the perforated tubuiars to fluididy seal at least some of the radial 
passages of the perforated tubuiars. 



According to another aspect of the present invention, a system for extracting materials 
from a producing subtenranean zone in a wellt)ore, at least a portion of the wellbore 
including a casing, has also been described that includes means for postttoning one or 
mora solid tubutars within the wellbore, means lor positioning one or more perforated 

5 tubuiars each including one or mocB radial passages within the wellbore, the perfbrated 
tubulars traversing the producing subterranean zone, tmans for radially expanding at 
least one of the soBd tubulars and the perforated fajbulars within the wellbore. means 
for fluldiciy coupling the solid tubulars with the casing, nrieans for fluidlcly coupling the 
perforated tubulars with the solid tubulars, means for fluidiciy isolating the producing 

10 subtenanean zone from at least one other subterranean zone within the wellbore, 
means for fluidlcly coupling at least one of the perforated tubulars with the producing 
subtenanean zone, means for positioning one or more solid tubular liners within the 
ir^terior of one or more of the perforated tubulars, and means for radially expartding and 
plastically deforming the solid tubular liners within the iriterior of one or more of the 

15 perforated tubuiars to fluidiciy seal at least some of the radial passages of the 
perforated tubulars. 

An apparatus has also been described that includes a zonal isolation assembly 
including: one or more solid tubuteir members, each solid tubular member including one 
20 or nnore wtemal seals, one or more perfiorated tubular irambers each Including radial 
passages coupled to the solid tubular members, and a sealing material coupled to at 
least some of the perforated tubular members for sealing at least some of the radial 
passages of the perforated tubular rnembers, end a shoe coupled to the zmal isolation 
assenrMy. 

25 

A method of Isolatirfg a first subtenranean zone firom a second subterranean zone in a 
wellbore has also been described that includes positioning one or more solid tubulars 
withfn the welttx>re, the solid tubulars traversing the first subtemeinean zone, positioning 
one or mors perforated tubulars eadt\ indudtng one or more radial passages within the 
30 wellbore, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the solid tubulars ahd prorated tubulars wlttiin the wellbore, 
fluididy coupling the perforated tubidars and the primary solid tubuiars, preventing the 
passage of fluids from the first subtenanean zone to the second subterranean zone 
within the wellbore external to the primary soDd tutHJiars and perforated tubuiars. 
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sealing df an annular region within at least one of the perforated tubulars, and injecting 
a hardenable fluldic sealing material Into the sealed annular regions of the perforated 
tid)ulars to seat off at least some of the radial passages of the perforated tubulars. 

5 A method of extracting materials from a produdng subten^hean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore. positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore. the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the weilborSp fluidicly 
coupling the sc^id tubulars with the casing, fluldidy coupling the perforated tubulars 
with the solid tubulars. fiutdidy isolating the produdng subten^nean zone from at least 
one other subten^r>ean zone within the wellbore, fluldidy couplirig at least one of the 
perforated tubulars with the producing subten^anean zone, sealing off an annular region 

IS within at least one of the perforated tubulars, and injecting a hardenable fluidic sealing 
material into the sealed anriuiar regions of the perforated tubulars to seal off at least 
some of the radial passages of the perforated tubulars. 

A system fbr isolating a first subterranean zone from a second subterranean zone in a 
20 wellbore ha^ also been described that indudes means for positioning one or more solid 
tubulars wHhln the wellbore, the solid tubulars traversing the first subtenanean zone, 
means for positioning one or more perforated tubulars each Induding one or more 
radial passages v^thin the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
25 perforated tubulars within the wellbore, means fbr fluldidy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage (rf fluids f^ the first 
subterre^an zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, means for sealing off an annular region 
within at least one of the perforated tubulars, and means for inlecting a hardlsnable 
30 fluidic sealing material into the sealed annular regions of the perforated tubulars to seal 
off at least some of the radial passages of the perforated tubulars. 

A system for extracting materials from a produdng subtenanean zone in a wellbore, at 
teast a portion of tHe wellbore induding a casing, has also been described that indudes 
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means for positioning one or more sofid tubulars within the wellbore, means for 
positioning one or mem perforate tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zone, means for radially expanding at least one of the solid tubulare and 
5 the perforated tubulars within the wellbore, means for fluididy coufriing the solid 
tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluidicly isolating the (mdudng subterranean zone from at 
least one other subtenranean sme within the wellbore, means for fluidicly coiHDling at 
leairt one of the perforated tubulars with the producing subterranean zone, means for 
10- sealing off an annular region within at least one of the perforated tubulars, and means 
for Injecting a hardenable fluldic sealing material Into the seated annular regions of the 
perforated tubuters to seal off at least some of the radial passages of the perforated 
tutHJtars. 

IS An apparatus has also been described that ir^dudes a zonal isolation assembly 
positioned within a wellbore that traverses a subtsn^nean fbrmatbn induding: one or 
more solid tubular members, each solid tubular member induding one or more external 
seals, one or wore perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 

20 members and the perforated tubular members ara fcmed by a radial expansion 
process performed within the wellbore. and at least one of the perforated tubuter 
members are radially expanded into intimate contact with the subterranean formation. 
In an exemplary embodiment, the perforated tubular membera that are radially 
expanded into intimate contact with the subterranean formation compress the 

25 subterranean fbmiation. 

A method of Isoteting a first subtenranean zone from a second subterranean zone in a 
wellbore has also been described that Indudes posttioning one or more solid tubulars 
within the wellt>ore, the solid tubulars traversing th6 first subterranean zone, positioning 
30 one or mora perforated tubutare within the wellbore each induding one or more radial 
passages, the perforated tubulars traversing the second subteWahean zone, radially 
expanding at least one of the prinwy solid tubulars and perforated tubulars within the 
wellbcre. radially expanding at least one of the perforated tubulars into intimate, contact 
with the second subtenanean zone, fluididy coupling the perforated tubutere and the 
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solid tubulars, and preventing the passage of fluids from the first subterranean zone to 
the second subterranean zwie within the wellbore external to the solid tubulars and 
perforated tubulars. In an exennplary embodirnent. the perforated tubulars ttiat are 
radially expanded irttd intinnate contact with the second subterranean zone compress 
5 the second subterranean zone. In an exemplary embodiment, the method further 
includes vibrating the second subterranean zone to Increase the rate of recoveiry of 
hydrocarbons from the second subterranean zone. In an exemplary embodiment, the 
method further includes vibrating the second subterranean zone to dean the^ radial 
passages of the perforated tubulars that are radially expanded into intimate contact 
10 with the second subterranean zone, in an exemplary embocflment, the method further 
Includes applying an impulsive load to the perforated tubulars that ar^ radially 
exparvied into intimate contact with the second subtenranem zone to increase the rate 
^ of recovery of hydrocarbons from the second subtenanean zone. 

15 A method of extracting materials from- a producing subterranean zone in a weiibore, at 
least a portion of the wellbore including a casing, has also been described that includes 
poslBoning one or nrxKB solid tubufars within the wellbore, positioning one or fnoTB 
perforated tubulars within the welltwre each including one or more radial passages, the 
perforated tubulars traversing the producing subtenranean zone, radially expanding at 

20 least one of the solid tubulars and the perforated tubulars within the wellbore. radially 
expanding at least one of the perforated tubulars into Intimate contact with the 
frnxludng subtenanean zone, fhjididy coupling the solid tubulars with the casing, 
fluldidy coupling the perforated tubulars with the solid tubulars. fluididy isolating the 
producing subterranean zone torn at least one other subtenranean zone wittiin the 

25 wellbore. and fluididy ooupiing at least one of the perforated tubulars with the 
producing subterranean zone, in an exemplary embodbnent, ttw perforated tubuiars 
that are radiaDy iMpanded into Intimate contact with the producing subterranean zone 
compress the produdng subterraneah zone. In an exemplary embodiment, the method 
further includes vibratbig the produdng subterranean zone to increase the rate of 

30 recovery of hydrocartXNis from ttie piodudng subtenanean zone. In an exemplary 
einbo(fiment, the m^hod further indudes vibrating the producing subterranean zone to 
dean the radial passages of the perforated ttdMilars tl^ are radially expanded Into 
intimate contact with the produdng subterranean zone. In an exemplary embodin^ent, 
the m^od further includes applying an impulsive load to the perforated tubulars fiiat 



are radially exparKied into Intimate contact with the producing subterranean zone to 
increase the rate of recovery of hydrocarbons from the producing subtenranean zone. 

A system for isolating a first subterranean zone from a second subterranean zone In a 

5 weDbore has also been described that includes means for positioning one or more solid 
titulars vvittiln the wellbore, the solid tubulars traversing the first subtenanean zone, 
mesHis for positioning one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second 
sutMerranean zone, means for radially expanding at least one of the solid tubulars and 

10 perforated tubulars within the wellbore, means for radially expanding at least one of the 
perforated tubulars into Intimate contact with the second subtenranean zone, means for 
fluWidy coupling the perforated tubulars and the solid tubulars, and means for 
preventing the passage of fluids from the first subterranean zone to the second 
siAterranean zone within the wellbore external to the solid tubulars and perforate 

15 tubulars. In an exemplary emtkxiiment, the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the second subterranean zone 
comprises means for compressing the second subterranean zone. In an exemplary 
embodiment, the system further includes means for vibratlrig the second subtenranean 
zone to increase the rate of recovery of hydrocarbons from the second sublenanean 

20 zone. In an exemplary embodiment, the system further includes means for vibrating 
the second sutrterranean zone to dean the radial passages of the perforated tubulars 
that are radially expanded into intimate contact with the second subtenranean zone. In 
an exemplary embodiment the system further indiKles means for applying an 
impulsive load to tte perforated tubulars that are radially expanded Into intimate 

25 contact with tte seoond sublenanean zone to increase the rate of recovery of 
hydrocetfbons from the second subterranean Tone. 

A system fbr extracting materials from a producing subterranean zone in a wellbore. at 
least a portion of the weDbore including a casing, has aisp been described that Includes 
30 means for positioning one or more soDd tubulars within the wellbore, means for 
positioning one or more perforated tubulars within the wellbore each including one or 
more radial opentngs, the perforated tubulars traversing the produdr^ subterranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars vrithln the wellbw. means fbr radially expanding at least one of the perforated 
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tubuiars into intimate oontaci with the producing subterranean zone, means for fluidicly 
oouping the solid tubuiars with the casing, means for fkildldy coupling the perforated 
tutMilars with the solid tubuiars. means for fluidicly isolating the (^odudng subterranean 
zone from at leatt one other subterranean zonid within the wellbofB. and means ^or 

5 flukliciy coupling at least one of the perforated tubuiars wWi the producing 
subterranean zone. In an exemplary embodiment, the means for radially expamiing at 
least one of the perforated tubuiars into intimate contact with the producing 
subterranean zone oomprises rneans for omipresslng ttie producing subterranean 
zone. In an exemplary embodiment, the system further includes means for vibrating 

10 • the pnxJucing subterranean zone to increase the rate of recovery of hydrocarbons from 
the producing subten^nean zone. In an exemplary embodiment, the system further 
includes means for vibrating the producing subterranean zone to dean ttie radial 
passages of ti>e perforated tubuiars that are radially expanded into intimate contact 
with the producing subterranean zone. In an exemplary embodlnrient, the system 

15 further includes means for applying an impulsive load to the perforated tubuiars that 
are radiaHy expanded Into Intlniate contact with the iKodudng subterranean zone to 
Increase the rate of recovery of hydrocartx)ns from the producing subterranean zone. 

An apparatus has also been . described that includes a zonal isolation assembly 
20 position^ within a weilbore that traverses a subtenanean formatton and includes a 
perforated weilbore casing, including: one or more solid tubular members, each solid 
tubular member including one or mora extannal seals, one or mora perforated tubular 
membiTO coupled to the soDd tubular numbers, and a shoe cbi4)led to the zonal 
Isolation assembly. At least one of the solid tubular ntembers and the perforated 
25 tubular members are formed by a radial expansion process performed within the 
weilbore, and at least one of the perforated tubular members are radially expanded Into 
; iniimatB contact with the perforated weflbore casing. * In an exemplary embodiment, the 
perforated tubular members that are radially expanded into intimate contact with the 
perforated casing conr)pre$s the subtenranean fbmiatlon. 

30 

A method of isolating a first subtenanean zone from a second subtenanean zone in a 
weilbore that includes a perforated casing that traverses the second subterranean 
zone, has also been described that includes positioning one or more solid tubuiars 
wRhin the weilbore, the solid tubuiars traversing the first subterranean zone, positioning 
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one or more perforated tubulars within the weHbore each including one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radjalty 
expanding at least one of the primary solid tubulars and perforated tubulars withih the 
weDbore, radially expanding at least one of the perforated tubulars into Intimate contact 

5 with the perforated casing, fluididy coupling the perforated tubulars and the solid 
tubulars, arid prsveriting the passage of fluids frorn th& first subten^nean zone to the 
second subterranean zone witttln the wellbore extonal to the solid tubulars and 
perforated tubulars. In an exemplary ertibodiment. the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing compress the second 

10 subtenranean zone. In an exemplary embodiment, the n^ethod further includes 
vibrating the second subten-anean zone to Increase the rate of recovery of 
hydrocarbons from the second subten^nean zone. In an exemplary embodiment, the 
me^ further includes vibrating the second subtenanean zone to clean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 

15 with the perforated caislng. In an exemplary embodiment; the method further includes 
applying an impulsive load to the perforated tubulars that are radially expanded into 
intimate contact with the perforated casing to increase the rale of recovery of 
hydrocartxxis from the seoorKl subterranean zone. 

20 A method of extracting materials froni a producing subterranean zone In a wellbore, at 
least a portion of the wellbbre including a casing and a perforated casing that traverses 
the producing subterranean zone, has also been described that Includes positioning 
one or more solid tubulars within thei wellbore, positioning one or more perforated 
tubulars within the wellbore each mduding one or more radal p^sagra. the perforated 

25 tubulars traversing the produdng subtenanean zone, radially expanding at least one of 
the solid tubulars and tto perforated tubulars withirvthe wellbore. radially expanding at 
least one of Vhe perforated tubulars into intimate contact witti the perforated casing, 
fluididy coupling the solid tubulars with the casing, fluidtcly coufding the p^fbrated 
tubi^rs v^th the solid tubulars. fluidicly isolating the produdng subterranean zone from 

30 at least one other subterranean zona within the wellbore, and fluididy coupling at least 
one of the perforated tubulars with the produdng subterranean zone. In an exemplary 
embodiment, the perforated tubulars that are radially expanded into intimate contact 
with the perforated casing compress the produdng subtenranean zone. In an 
exemplary embodiment, the rnethod further indudes vibrating the produdng 
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subterranean zone to increase the rate of recovery of hydrocarbons Irom the producing 
sut>tefTanean zone. In an exemplary emt>odinnent, the method further includes 
vitirating the producing subterranean zone to dean the radtel passages of the 
perforated tubulars that are radially expanded Into intimate contact with the perforated 
S casing* in an exemplary enibodiment the method further includes applying an 
impuisive load to the perforated tubulars that are radialty expanded into intimate 
contact with the perforated tubulars to inmase tKe mte of recovery of hydrocarbons 
torn the producing subterranean zone. 

10 A system for rsolating a first subterranean zone from a second subterranean zone in a 
wellbore that irKdudes a perforated casing that traverses the secorul subterranean 
zone, has also^been described that includes means for positioning one or more solid 
tubulars within tlie welltK>re, the solid tubulars traversing the first subterranean zone, 
means for positioning one or nrKxa perforated tubulars within the wellbore each 

15 including one or more radial passages-, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within tlie wellbore, foe&ns for radially expanding at least one of the 
perforated tubulars Into intimate contact v^th the perforated casing, means for fluidiciy 
coupling the perforated tubulars and the solid tubulars, and means for preventing the 

20 passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore extemal to the solid tubulars and perforated tubulars. In an 
exemplary entediment the means for radially expanding at least one of the perforated 
. tubulars into intimate contect with the perforated casing comprises means for 
oompresslr^ the seoorKi subterrar^ean zone. In an exemplary embodiment, the system 

25 further includes means for vitnating the second subtenanean zone to increase the rate 
of recovery of hydrocartx>ns from the second subterranean zone. In an exemplary 
embodiment, the system further Includes means for vibrating the second subterranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
into intimate conted with the perforated casing. In an exemplary embodinrent. ttie 

30 system further indudes means for applying an in^sive load to the perforated tubulars 
that are radially expanded into intin^te contact v\nth the perforated casing to increase 
the rale of recovery of hydrocarbons from the second subterranean zone. 
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A system for extracting materials from a producing subtenranean zone In a wellt>ore, at 
least a portion of the weltt)ore including a casing and a perforated casing that traverses 
the producing subterranean zone, has also been descrit)ed that Indudes nrieans for 
po^oning one or more solid tubutars within the wenbore, means for positioning one or 
5 more perforated tubulars within the wellbore each including one or more radial 
openings, the perforated tutaiiars traversing the producing subterranean zone, mearis 
for radially expanding at least one of the solid tubulars and the perforated tubulars 
wittiln the wellbore, means for radially expamling at least one of the perforated tubulars 
into intimate contact with the perforated casing, nneans for fluidicly coupling the soHd 

10 tubulars with the casing, rtieans for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluidicly isolating the produdng subterranean zone from at 
least one other subterrarYean zone within the wellbore, arKl means for fluidicly coupling 
at least one of the perforated tubulars with the produdng subterranean zone. In an 
exemplary enrdxxliment, the means for radially expanding at least one of tt)e perforated 

15 tubulars into intimate contad with the perforated casing comprises means for 
compressing the produdng subtenranean zone. In an exemplary embodiment, the 
further indudes means for vitiating the produdng subtenanean zone to increase the 
rate of recovery of hydrocarbons from the producing subterrar^ean zone. In an 
exemplary embodiment, the system furttter indudes means fcx* vibrating the produdng 

20 subterranean zone to clean the radial passages of the perforated tubulars that are 
radiaiiy expanded into intimate contact with the peiforated casing, in an exemplary 
erT<>odlment, the system further indudes rheans for applying an impulsive load to the 
perforated tubulars that are radially expanded hto Intimate contact with the perforated 
ca^g to increase the rate of recovery of hydrocartxxis from the produdng 

25 subterranean zDr)e. 

An apparatus has also been described that includes a wna isolation assembly 
Induding: one or more solid tubular mentbers. eadi solid tubular member induding one, 
or mora external seals, one or more perforated tubular members each induding radial 
30 passages coupled to the solid tutnjlar members, and one or more perforated tubular 
biers each induding one or more radial passages coupled to the interior surfaces of 
one or rrx^re of the perforated tubular members, and a shoe coupled to the zonal 
isdation assembly. At least one of ^ soDd tubular members ana the perforated 
tubular meml)ers are fonned by a radial expansion process perfbmted within the 
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w8llbore» and the perforated tubular liners are fonned by a radial expansion process 
perfonmed within the wellbore. 

A method of isolating a first subterranean zone from a second subterranean zone In a 
5 wellbore has also been described that indudes positioning one or mors solid tubulars 
within the wellbore, the solid tubulars traversing the first subtenanean zone, positioning 
one or mote perforated tubulars each including one or mors radial passages within the 
weilbore. the perforated tubulars traversing me second si^nanean zone, radially 
expanding at least one of the solid tubulars and perforated tubuters within tlie wellbore, 

10 ' flutdidy coupling the perforated tubulars and the primary solid tubulars, prevmting the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellt)ore external to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubuiars, and radially expanding and plastically deforming the perforated 

IS tubular liners within the interior of one or more of the perforated tubulars. 

A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more soM tubulars within the wellborep positicming one or more 

20 perforated tubulars each Induding one or rriore radial passages wittiin the wellbore, the 
perforated tubulars traversing the produdng subtenanean zone, radially e)q;>anding at 
least one of the solid tubulars and the perfmted tubulars within the wellbore, fluididy 
oDupUng the solid tubulars with the casing. fluMidy ooupTing the perforated tubulars 
with the solid tubulars, fluididy isdating the produdhg subtmanean zone from at least 

25 one other subterranean zone, within the wellbore, fluididy coupling at toast one of the 
perforated tubulars with ttie produdng subtenanean zone, positioning one or more 
perfected tububr liners vrithln the interior of one or more of the perforated tubulars, 
and radially expanding and plastically defomfung the perforated tubular Dhers within the 
interior of one or more of the perforated tubulars. 

30 

A system for isolating a first subterranean zone from a second subterranean zone In a 
weObore has also been described that indudes means for positioning one or more solid 
tubulars within the welltMDre, the solid tubulars traversing the first subterraneari zone, 
means for positioning one or more perforated tubulars each induding one or more 
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radial passages >Mthih the weilbore, the perforated tutnjtars traversing the second 
subterranean zone, means for radially e3(pandbr)g at least one of the solid tubulars and 
perforated tubutars within the welibore, nneans for fluldicly coupling the perforated 
tutHilarB and the solid tubulars, means for f^eventing ttie passage of fluids from the first 
S subterranean zone to the second subterranean zone within the weilbore exterrfal to the 
pilnnary soUd tubulars and perforated tubulars^ means for positioning one or more 
perforated tubular liners within the tntsrior of one or more of the perforated tubulare, 
and means for radially exparaiing ard plastically deforming the perforated tubular liners 
within the interior of one or more of the perforated tubidars. 

10 

A system for extracHng materials from a producing subten^nean zone in a weilbore. at 
least a portion of the weilbore including a casing, tias also been described that includes 
means for positioning one or mcM solid tubulars within the wallbona, means for 
positioning one or- mors perforated tubulars each including one or more radial 

15 passages within the weilbore, the perforated tubulars traversing the producing 
subterranean zone, means for radially exparKling at least one of the solid tubulars and 
the perforated tubulars within ttie welltx>re, means for fluldidy coupling the solid 
tubulars with the casing, means for fhjidicly coupling the perforated tubulars with the 
solid tubulars. means for fluidicty isolating the producing subtenanean zone from at 

20 least one other subterranean zone within the weilbore, means for fluldicly coupling 
at least one of the perforated tubulars with the producing subtenranean zone, means for 
positioning one or mors p^forated tubular Hners within the interior of one or more of 
the perforated tubulars, md means for reKlially expanding and plastically defonnir^ the 
perforated tubular liners within the Interior of one cm* more of the perforated tubulars. 

25 

An apparatus has also been desqibed that includes a zonal isolation assemt>ly 
including: one or mors solid titf>utar menders, each soQd tubular nrambc^ including one 
or mora external seato, two or more perforated tubular members each including radial 
passages coupled to the solid tubular members, and one or more one-way valves for 
30 oontroBably fluididy coupling the perforated tubular mend>ers, arul a shoe coupled to 
the zonal isolation assembly. At least one of the soTid tubular members and the 
perforated tubular members arefbrmed by a radial expansion process perfonned within 
the weiitx)re. 
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A method of bolathg a first subtenanean zone firotn a second sutrterranean zone 
having a plurs^ of producing zones In a wellbors has also been described 0wt 
includes positioning one or more solid tubulars within the wsilbore. the solid tubuiars 
traversing the first subterranean zone, positioiing two or more perforated tubulars each 
5 including one or mote radial passages within the wellbore, tto perforated tubuiars 
traversing the second subtenanean zone, radially expanding at least one of 'the solid 
tubulars and perforated tubiiars within the welM>ore, fluldidy coupling the perforated 
tubulars and the primary solid tubuiars, preventing the passage of fluids from the first 
subtenanean zone to the second subtenanean zone within the wellbore external to the 
10 primary solM tubulars and perforated tubulars. and preventing flidds from passing from 
one of the producing zones that has not been depleted to one of the producing zones 
that has been depleted. 

A method of extracting materials from a wellbore having a plurality of producing 
1 5 subterranean zones, at least a portion of the wellbore including a casing, has also been 
described that includes positioning one or more solid tubulars within the woliboro. 
positioning two or more perforated tajbulars each including one or more radial passages 
within the welibore, the perforated tubulars traversing the producing subtenanean 
zones, radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the wellbore. fluididy coupling the solid tubuiars with the casir^. fluidicly coupling 
the perforated tubulars with the 'solid tubulars. fluididy isolating the producing 
subtenanean zone from at least one other subtemmean zone within the welibore. 
thiididy ooupllhg at least one of the perforated tubulars with the piodudng 
subtenanean zone, preventing fluids firom passing from one of the producing zones 
25 that has not been depteted to one of ttw producing zones that has been depleted. 

A system for isotating a first subterranean zone from a seomd subterranean zone 
having a plurality of producing zones m a wellbore has also been described that 
includes means for positioning one or more soOd tubuiars witWn the welibore. the solid 
30 tubulare traverslr^ the first subtenanean zone, means for posWoning one or more 
perforated tubulars each including one or more radial passages within the wellbore. the 
perforated tubulars traversing the second subtenanean zone, means for radtelly 
expanding at least one of the solid tubulare and perforated tubulars within the weObore. 
means for fluididy coupling the perforated tubulars and the sofld tubulare. means for 
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preventing the passage of fluids fran the first subterranean zone to the second 
sut>terranean zone vwthfn the we<ibore external to the prifnary solid tubuiars and 
perforated tubuiars. means for positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubuiars, and means for preventing fluids 
5 from passing from one of flie producing zories that has not been depleted to one of the 
producing zones that has been depleted. ' 

A system for mtracttng materials from a plurality of produdng subterranean zones in a 
weilbore. at least a portion of the wellbore including d casing, has also been dmcribed 

10 that includes means for positioning one or more solid tubuiars within the wellbore, 
means for positioning one or mors perforated tubuters each Including one or more 
radial passages wItWn the wellbore, the perforated tubuiars traversing the producing 
subterranean zones, means for radially expanding at least one of the solid tubuiars and 
the perforated tubuiars within the wellbore, means for fluidicly coupling the solid 

15 tubuiars with the casing, means for fluidicly coupling the perforated tubuiars with the 
solid tubuiars, means for fluidicly isolating the producing subterranean zone from at 
least one other subterranean zone within the wellbore, means for fluidicly coupling at 
least one of the perforated tubuiars with the producing subten^nean zone, means for 
positioning one or more perforated tubular liners within tiie Interior of one or more of 

20 the perforated tubuiars, and means for preventing fluids from passing from one of the 
producing ^es that has not been depleted to one of ttie producing zones tiiat has 
been depleted. 

An apparatus for extracting geothemrial energy from a subterranean formation 
25 containing a source of geothenral energy has also been dracribed tiiat includes a 
zonal isolation assembly positioned wittiin ttie subtenanean formation Indudlng: one or 
more solid tubular members, each soEd tubular member including one or more external, 
seals, one or more perforated tubular members each including radial passages coupled 
to the sdid tubular members, and one or mors perforated tubular llners.sach including 
30 one or more radial passages coupled to tt» Interior surfaces of one or more of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. At 
least wie of ttie solid tubular members and the perforated tubular members are fonned 
by a radial expansion process performed wittiin »m wellbore. 



10 



15 



A melhod .of Isolating a first subterranean zone from a second subterranean zone 
including a source of geothennal energy In a weUbora has also been described that 
includes positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subterranean zone, positioning one or moi« perforated tubulars 
each including one or more radial passages within the weliboie, the perfbrated tubulars 
traversing the second subterranean zone, radially expanding at least one of the soUd 
tubulars and perforated tubulars within the weflbore. flukfjciy coupling the perforated 
tubulars ^nd the primary solid tubulars. preventing the pass^e of fluids from the first 
subtemanean zone to the second subterranean zone within the weDbore external to the 
primary solid tubulars and perforated tubulars. positioning orie or more perforated 
tubular liners within the interior of one or more of the perforated tubulars, and radially 
expanding and ptesticaify deforming the perforated tubular liners within the Interior of 
one or more of the perforated tubulars. 



A method of extracting geothermal energy from a subterranean geothermal zone In a 
wePbore. at least a portion of the wellbore including a casing, has also been described 
that includes positioning one or more solid tubulars within the wellbore, positioning one 
or mora perforated tubulars each Including one or more radial passages within the 
wellbore, the perfbrated tubulars traversing the subterranean geothermal zone, radially 
20 expanding at least one of the solid tubulars and the perforated tubulars within the 
vwllbore. fluididy coupling the solid tubulars wHh the casing, fluidldy coupling the 
perfbrated tubulars with the solid tubulars. fluididy . isolating the subterranean 
geothemwl zone from at least one other subterranean zone within the wellbore, and 
fluididy coupling at least one of the perforated tubulars with the subterranean 
25 geothemnaf zone. 

A system tor isolaiing. a first subterranean zone from a second geothermal 
subterranean zone In a weflbors has also been described that Indudes means for 
positioning one or more soOd tubulars within the wellbore. the solid tubulars traversing 
30 the first subterranean zone, means ft>r posittoning one or mora perfrxated tubulars 
each mduding one or more radial passages within the wellbore. the perforated tubulars 
traversing the second geothermal subtenranean zone, means for radlafly expanding at 
least one of the solid tubulars and perforated tubulars within the wellbore. means for 
fluididy coupling the perforated tubulars and the solid tubulars, and means for 

72 • 



preventing, the passage of fluids from the first subterranean zone to the second 
geothennal subtenraneah zone within the weitt)ore external to the primary solid tubuiars 
and perforated tubulars. 

5 A system for extracting geothemial energy from a subterranean geothennal zone In a 
wellbore. at least a portion of the wellbore tnduding a casing, has also bten described 
that includes means; for positioning one or more solid tubuiars within the wellbore. 
means for positioning one or mdre perforated tubuiars each Including one or more 
radial pads^es within the weilbore» the perforated tubuiars traversing the subterranean 

10 geothemnal zone; means for radially expanding at least one of the solid tubuiars and 
the perforated tubuiars within the wellbore, means for fiuldicly ooupling the solid 
tubulKs with the casing, means for fluldidy coupling the perforated tubuiars with the 
solid tubuiars, means for fluldidy isolating the subterranean geothennal zone from at 
least one other subterranean zone wlthin the wellbore. and means for fluldidy coupling 

15 at least one of the perforated tubuiars with the subterranean geothermal zone. 

An apparatus has also been described that includes a zonal isolation assembly 
induding: one or more solid tubular ntembers, each solid tubular member including one 
or more exlemal seate, one or more perforated tubular members each Including one or 

20 more radial passages coupled to the solid tubular members, and a shoe coupled to the 
zonal Isolation assembly. At least one of the solid tubular members and the perforated 
tubular members are formed by a radial expansion process perforrned within the 
weilbafB. and the radial passage of at least one of the perforated tubular members are 
deaned by further radial expansion of the perforated tubular members within the 

25 wellbore. 

A method of Isolating a first subtenanean zone from a seocfid sublerrarmn zone in a 
wellbore has also been described that Indudds positioning one or more solid tubuiars 
wBhh the wellbore, the soBd tubuiars traversing the first subtenranean zone, positioning 
30 one <r more perforated tubuiars within the wellbore each irK:iuding one or more radial 
passages, the perforated tubuiars traversing the second subterranean zone, radially 
expanding at least one of the prinrmry solid tubuiars and perforated tubuiars within the 
wellbore. fluldidy coupling the perforated tubuiars and the solid tubulans, preventing the 
passage of fluids from the first subtenanean zone to the second subterranean zone 
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within the weniwre external to the solid tubulars and perforated tubuiars. end cleaning 
materials from the radial passages of at least one of the perforated tutwiars by further 
fadtal expansion of the perforated tubulars within the wellbore. 



A method of extracting materials from a producing subterranean zone In a wellbore. at 
least a portion of the wellbore including a casing, has also bean described that Includes 
positioning one or more «oild tubulars within the wellbor«. posittoning one or more 
perforated tubulars within the weHbora each including one or more radial passages^ the 
perforated tubulars traversing the producing sublenanean zone, radially expanding at 
least one of the solid tubulars and the perforated tubuiars within the wellbore. fluldldy 
coupling the solid tubuiars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars. fluididy isolating the producing subten^nean zone from at least 
one other subterranean zone within the wellbore. fluididy coupling dt least one of the 
perforated tubuta^ with the producing subtenanean zone, monitoring the operating . 
temperatures, pressures, and flow rates within one or more of the perforated tubulars. 
and cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the peifbiratad tubuiare within the wellbore. 

A system for isolating a first subtenanean zone from a second subterranean zone In a 
wBHbore has also been descriwd that includes means for positioning one or more solid 
tubulars within the wellbore. the solid tubulars travereing the first subterranean zone, 
means for posittoning one or more perforated tubuiare within the wellbore each 
induding one or more radial passages, the perforated tubuiare travereing the second 
subterranean zone, means for radially expanding at least one of the solid tubuiars and 
perforated tubuiare wHhln the wellbore, means for fluididy coupling the perfbrated 
tubulars and the solid tubuiare. means for preventing the passage of fluids from the firet 
subterranean zone to the second subtenanean zone within the wellbore extemai to the . 
solid titttulare and perfbrated tubuiare. and means for cleaning materials from the radial 
passages of at least one of the perfbrated tubuiare by ftirther radial expansion of the 
perfbrated tubutara within the wellbore. 

A system for extracting materials from a producing subterranean zone in a wellbore. at 
least a portion of the weUbore induding a casing, has also been described that indudes 
means for positioning one or more solid tubuiare within the. wellbore. means for 
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positioning one or more perforated tubulars within the welltwre each including one or 
more radial passages, the perforated tubulare traversing the producing subterranean 
zone, means Uxr radially e)q>anding at least one of the soM tubulars and the perforated 
tubulars within the wdlbore. means for fluldtely coupling the solid tubulars with the 
5 easily, means for fluidicbr coupHng the perforated tubulars with the solid tubulars, 
means tor fUiididy isolating the producing 8(d>tenahean zone from at least one other 
subteoanean zone within the wellbore. means for fhiidiciy coupling at least one of the 
perforated tubulars with the producir^ subtenar^h zone, and means for cleaning 
materials from the radial passages of at iea^t ons of Oie perforated tubulars by further 
10 radial expansion of the perforated tubulars within the wellbore. 

Afthough Illustrative embodiments of the InvenMon have been shown and described, a 
wide range of mbdrflcatlon, changes and substitution is contemplated in the foregoing 
disclosure. In some instances, some features of the present invention may be 
15 employed without a corresponding use <rf the other features. Accordingly, it is 
appropriate that the appended claims be construed broadly and in a manner consistent 
with the scope of the inventton. 
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1. An appafBtu8» comprising: 

a zonal isolation assembly * positioned withlh a wellbore that baverses a 
5 si^tenanaan formation, comprising: 

one or more solid tubular members, each solid tubular menriter including one or 
more external seals; 

one or more perforated tubular members coupled to the solid tubular members; 

and 

10 • a shoe coupled to tt)e zonal isdatjon assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore; and 

vi^retn at least one of the perforated tubular members are radially expanded 
into intimate contact with ttie subtenranean formation. 

15 

2. The apparatus of claim 1. wherein the perfprated tubular members that are 
radially expanded into Intimate contact with the subtonanean formation compress the 
subterranean formation. 

20 3. A method of isolating a first subtenanean zone from a second subterrarwan 
zone in a wellbore, oomi^slng: 

posltlming one or nrore solid tubulars within Ihe wellbore, the solid tubulars 
traversing the f^ subtenanean zone; 

positiohing one or more perforated tubulars within the wellbore each including 
25 one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the primary solid tubulars and perfbrated 
tubulars within the wellbore: 

radially expanding at least one of the perfbrated tubulars into taitiimite contact 
30 with ttie second subterrwean zone; 

fluldidy coupling the perforated tubiters and the solid tubulars; and 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars. 
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4, The method of daim 3, wherein the perforated tubuiars that are radially 
expanded Into Inflmate .cohtact with the second subterranean zone compress the 
second subterranean zone. 

5 

5. The method of daim 3» further comprising vibrating the second subterranean 
zone to Inoease the rate of recovery of hydrocarbons from the second subterranean 
zone. 

10 6. The method of claim 3, further comprising vibrating the second subterranean 
zone to dean the radial passage of the perforated tubuiars that are radlalty expanded 
into intimate contad with the second subtenranean zone. 

7. The method of daim 3, further comprising applying an impulsive load to the 
15 perforated tubuiars that are radtaily expanded into intimate contad with the second 
subterranean zone to increase the rate of recovery of hydrocartxms from the second 
subterranean zone. 

B. A method of extracting materials from a producing subterranean zone in a 
20 welibore, at least a portion of the weilbors induding a casing, comprising; 

positioning one or more solid tubuiars within the welibore; 

positioning one or more perforated tubuiars within the welibore each induding 
one or more radial passage, the perforated tubiilars traversing the produdng 
subtemanean zone; 

25 radially expanding at least one of the solid tubuiars and the perf(»3ted tubuiars 

within the welibore; 

radially expanding at least one of the perforated tubuiars into intimate contad 
with the produdng subterranean zone; 

fluididy coupling trie solid tubuiars with the casing; 
30 fluididy coupling the perforated tubuiars with the solid tubuiars; 

fluididy fsotating the produdng sut)terranean zone from, at least one other 
subterranean zone within the welibore; and 

fluididy coi4>tln9 at least one of the perforated tubuiars with the produdng 
subterranean zone. ' 
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9. The method of daim 8, wherein the perforated tubulars that are radially 
expanded Into intimate contact with the producing sidrterranean zone compress the 
pnxhicing sutiterranean zone. 

5 

1 0. The method oT daim 8, further comprising vibrating ttie produdng subterranean 
zone to Increase the rate cS recovery of hydrocartms from the produdng subterranean 
zone. 

10 11. The method of claim 8, further cortprising vibrating the produdng subterranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
. into Intimate contact with the produdng subterranean zone. 

12. The method of dalm 8, further comprising .applying an Impulsive load to the 
15 perforated tubulars that are radially e)q)anded into intimate contact with the produdng 
subterranean zone to increase the rate of recovery of f^drocarbons from the produdng 
subtenanean zone. 

13- A system for isolating a first subtenanean zone from a second subterranean 
20 zone in e weUbore, comprising: 

means for positioning one or more solid tubulars within the wellbore. the solid 
tubulars traversing the firat subterranean zorie; 

means for positionirig one or more perforated tubulars within the welibore each 
induding one or rnora radial passages, the perforated tubule traversing the second 
25 subterranean zone; 

means for rddially expanding at least one of tlie soiki tubulars and perforated 
tubulars within the wellbore; 

means for radially expanding at least one of the perforated tubulara into intimate 
contad with the second subtenanean zone; 
30 means for fluWicly coupling the perforated tubulars and the solid tubulars; and 

means for preventing the passage of fluids from the first subtenanean zone to 
the second subterranean zone within the wellborn external to the solid tubulara and 
perforated tubulara. 
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14. The system of datm 13. wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the second sut>tenanean zone 
comprises means far compressing the second sutiterranean zone. 

15. The system of daim 13, further comprising means for vitxaUng the second 

8ul)lerianean zone to Increase the rate of recovery of hydrocarbons f^ 
8ut)terrmean zone. 

16. The system of daim 13. further comprising means for vibrating the second 
subtenanean zone to dean the radial passages of the perlbreted tubulars that' are 
radially expanded into intimate contact with the second subterranean zone. 

17. The system of daim 13. further comprising rheans for applying an impufsive 
load to the perforated tubulars that are radially expanded into Intimate contact with the 
second sut)tenanean zone to increate the rate of recovery of hydrocarbons from the 
second subterranean zone. 



18. A system for extrading materials from a produdng subterranean zone In a 
WBlllJore. at least a portion of the weilbore induding a casing, comprising: 
20 means for positioning one or more solid tubulars within the weilbore; 

means for positioning one or more perlbraled tubulars within the weilbore each 
Induding one or more radial openings, ihe peilbraled tubulare treveraing the produdng 
BUbterranean zone; 

means for radiaUy expanding at least one of the solid tubulare and the 
25 perforated tubulars within the wettlxNe: 

means for radiaOy expanding at least one of the perforated tubulare into intimate 
oonlad with the produdng subterranean zone; 

means for fluididy coupling the solid tubulars with the casing; 
means for fluididy coupling the perforated tubulare with the solid tubulare; 
means for fluididy isolating the produdng subtananean zone from at least one 
rther subterranean zone within the weilbore; and 

means for fluididy coupling at least one of the perforated tubulare with the 
produdng subterranean zone. 
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19. The system of dalm '18, wherein the means for radially expanding at least one 
of the perforated tubulars Into intimate contact with tlie producing subtenranean zone 
comprises means for compressing the producing subtenranean zone. 

5 20. The system of claim 18, further comprising means for vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocartxshs from the producing 
subterranean zone. 

21. The system of daim 18, further comprising means for vibrating the producing 
10 subterranean zone to dean the radial passages of the perforated tubulars that are 

radially expanded into intimate contact with the producing subterranean zone. 

22, The system of claim 18, further comprising means for applying an Impulsive 
load to the perforated tubuiars that are radially expanded Into Intimate contact with the 

15 produdng subtenanean zone to increase the rate of recovery of hydrocarbons from the 
produdng subterranean zone. 
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* 1. An apparah^, comprising: 

a zonal isdaUon assembly comprising: 

one or more solid tubular menibers, each solid tubular member including one or 
5 more external seats;. 

one or more perforated tubular members cou(^ to the solid tubular members; 
' one or more flow control valves operaUy coupled to the perforated tubular members for 
controKng the flow of fluldic materials through the perforated tubular members; 

one or more temperature sensors operaUy coupled to one or more of the 
10 perforated tubular members for monttoririg the operating temperature within the 
perforated tubular members; 

one or more pressure sensors operably coupled to one or wore of the 
perforated tubular members for monitoring the operating pressure within the perforated 
tubular members; and 

15 one or more flow sensors operably coupled to one or more of tfte perforated 

tubular members for monitoring the operating flow rate within the perforated tubular 
members; and 

a shoe coupled to the izonal isolation assenribly; and 
a controller operably coupled to the flow control valves, the temperature 
20 sensors, the pressure sensorai and the flow sensors for monitoring the tempeFature, 
pressure and flow sensora and controlling the operation of the flow control valves; 

. wherein at least one of the solid tubular membere and the perforated tubular 
membera are formed by a radial expansion process performed within the weiibore. 

• 25 2. A method of isolating a firat subterranean zone from a second subterranean 
zone in a weObore, comprising: 

positioning one or more solid tubulars within the weiibore, the solid tubulars 
traver»ng the first subterranean zone; 

positioning one or nfx>ra perforated tubulars within the weDbore, the perforated 
30 tubulars traversing the second subterranean zone; 

radially expanding at least one of the primaiy solid tubulars and perforated 
tubulars within the weUt>ore; 

fluididy coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the firat subterranean zone to the second 



subterranean zone within the wallbore external to the solid tubulars and perforated 
■ tubulars; 

monitoring the operating temperatures, pressures, eni fkN* rates wfthin one or 
, moreof the perforated tubulars; and 
5 controlling the flow of fluklic materials through the perforated tubulars' as a 

function of the monitored operating temperatures, pressures, and flow rates. 

3. A method of extracting materials from a producing subterranean zone in a 
wellboTB, at least a portion of the wellbore Including a casing, comprising: 

10 positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the produdng subterraiiaan zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

15 fluldldy coupling (he solid tubulars wHh the casing; 

lluldicly ooupVng the perforated tubulars with the solid tubulars; 

fluldicly isolating the producing sutytenranean zom from at least one other 
subterranean zone within the wellbore; 

fluidldy coupling at least one of the perforated tubulars with the producing 
20 subterranean zone; 

monitoring the operating temperatures, |»es8ures, arid flow rates withfri one or 
more of the perforated tLdiulars: and 

controlling the flow of fluidic materials through the perforated tubulars as a 
function of the monHored operating toirqieratures. pressures, and flow rates: 

25 

4. A system for Isolating a first subterranean zone, from a second suUenanean 
• zone in a wellbore, comprising: 

means for positioning one or more solid tubulars wfthin the wellbore, the solid 
tubulars traversing the first eubten^nean zone: 
30 means for posiUonii^ one or more i;^rforated tubulars within the wellbore. the 

perforated tubulars traversing the second subtenranean zone; 

means for radially expanding at least one of the sofid tubulars and perforated 
tubulars within the wellbore; 

rneens for fbildicly ooupling the perforated tubulars and the solid tubulars; 
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means for preventing the passage of fluids from the first sut)terrenean zone to 
the second SMbterranean zone within the wellboTe external to the solid tubulars and 
peifor^ed tubulars; 

means for monltorfcig the operating temperatures, pressures, and flow retes 
within one or more of the perforated tubulars; and 

means for controlling the flow of fluidic materiiais through the perforated tubulara 
as a function of the monitored operating temperiatures. pressures, and flow rates. 

5. A system for extracting materials from a producing subterrenean zone in a 
weybore. at least a portion of the wsllbore including a casing, comprising; 

means for positioning one or more solid tubulars within the weilbore; 

means for positioning one or more perforated tubulars within the welibore. the 
perforated tubulars traversing the producing subterranean zone; 

means for radiaHy expanding at least one of the solid tubulars and the 

perforated 
hibulars within the weilbore; 

means for fluidicly coupling the solid tubulars with the casing; - 

means for fluidicly coupling the perforated tubulars with the solid tubuters; 

means for fluldidy isolating the producing subtenanean zone from at least one 
other subterranem zone within the weilbore; 

means for fluidicly coupling at least one of the perforated tutMJiars with the 
producing subterranean zone; 

means for monitoring the operating len^ratures. pressures, and flow rates 
within one or more of the perforated tubulars; and 

means for oontrollinathe flow of fluidic materials through ttte perforated tubulare 
M a function of the monitored q}erErting temperatures, pressures, and fl^ 

6. An apparatus^ comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each soOd tubular member including one or 
more external seals; 

one or more perforated tubular members each including radial passages 
coupled to the solid tubuter members; and 

one or more solid tubular liners coupled to the Interior surfeioes of one or more 
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of the perforated tubular membeis for seallrtg at least some of the radial passages of 
the perforated tubular members; and 

a shoe coupled to the zonal Isolation assembly; 

wherein at least one of the solid tubiidar members and the perforated tubular 
members are formed by a radial expanskm process perfbnned wHhln the weilbore; and 

wherein the solid tubular liners are fomned by a radial expansion process 
performed within the.wellboreb 

7. A method of isolating a ffrst subterranean zone from a second subterranean 
zone In a welibore. comprising: 

positioning one or more solid tubiilars wittiin the weilbore. the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the weilbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulara 
within the weilbore; 

nuididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids fhjm the first subterranean zone to the second 
subterranean zone virtthin the weilbore external to the primary solid tubulars and 
perforated tubulars; 

positioning one or more soUd tubular liners within the Interior of one or more of 
the perforated tubulars; and 

radially expanding and plasticaliy defbmiing the solid tubular liners within the 
Interior of one or more of the perforated tubulars to ftuididy seal at least some of the 
radial passages of the perforated tubulars. 

8, A method of extracting materials from a producing subterranean zone in a 
welibore, at least a portion of the weilbore including a casing, comprising; 

positioning one or more solid tubulars vrthin the weilbore; 

positioning one or more perforated tubulars each Including one or more radial 
passages within the welibore, the perforated tubulars traversing the producing 
subterranean zone; 
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radially expanding at least one of the solid tut>Miars and the perforated tubulars 
withlnthewellbore; 

fliddldyooupfing the solid tubulars virith the oasi^^ . 

fluididy ooupfing the perforated tubulars with the solid tubulars; 

fliddidy isolating the producing subterranean zone at least one other 
subterranean zone within the weOboiB; ' 

flukJIdy ooupfing at least one of the perforated tubulars with the producing 
subterranean zone; 

positioning one or more solid tubular liners withiri the interior of one or more of 
. the perforated tubulars; and . 

radially expanding and plastically deforming me solid tubular liners within the 
interior of one or mors of the perforated tubulars to fluididy seal at least some of ttie 
radial passages of the perforated tubulars. . 

9. A system fw isolating a first subtenanean zone from a second subterranean 
zone in a wellbdre, cbmprtslng: 

means for positioning one or more solid tubulars within the welibore, ttie solid 
tubulars traversing the flfBt subtenanean zms; 

means for positioning one or more perforated tubulars each including one or 
more radial passages wtthin the wellbore. the perforated tubulars traversing the second 
subtenanean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy couplbig the perforated tubulars and the solid tubulars; 

nrraans for preventing the passage of flidds ifinom the first subterranean zone to 
the second subtenanean zone viAhin the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one! or nwre solkl tubular liners within the interior of one 
or rnors of the perforated tubulars; and. 

means for radially expanding and plasticaliy defbmilng the solid tubutar liners 
within the Interbr of one or more of the perforated tubulars to fluidlcly seal at least 
some of the radial passages of the perforated tubulars. 
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10. A system for extracting materials from a producing suliterranean zone in a 
• weilboTB. at least a portion of the wellbore including a casing, coraprising; 

nieans lor positioning one or more solid tulHdais within tl» weDlwre; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the weilbore. the perforated tubulars traversing the 
produa'ng subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the weilbore; 

means for fluididy coupling the solid tubulars vyith the casing; 

means for fhJidldy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subtenanean zone from at least one 
other subterranean zone within the weilbore; 

moans for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 

noeans for positioning one or more solid tubular liners vnthir) the interior of one 
or more of the perforated tubulars; and 

maans for radially expanding and plasticaliy deforming the solid tubular liners 
within the interior of one or more of the perforated tubulars to fluididy seal at least 
some of the radlal passages of the perforated tubulars. 

11. An apparatus, comprising: 

a zonal isolation assembly oomprising: 

one or more solid tubular memtiers, each solid tubular member induding one or 
more extental seals; 

one or nrwxB perforated tubular members each indu(fing radial passages 
coupled to the solid tubular rnembers; and . 

a sealing material coupled to at least some of the perforated tubular members 
fbr sealing at least some of the radial' passages of the perforated tubular members: and 

a shoe coupled to the zonal Isolation assembly. 

12. A method of isolating a first subterranean zone fHom a second subtenaneari 
zone In a weilbore. comprising: 

positioning one or more solid tubulars within the weilbore, the soHd tubulars 
traversing ttie first subterranean zone; 
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positioning one or more perforated tubulars each including one or more radiaf 
passages witliin tho wellbore, the |>eiforated tubulars traversing the second 
subterranean 2X)ne; 

radially expanding at least one of the solid tubulars arid perforated tubulars 
5 within the wellbore; 

fluididy coupling the perfbnated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone wtthin the welll>ore external to the primary solid tubulars and 
perforated tubulars; 

1 0 sealing off an annular region within at least one of the perforated tubulars; and 

injecting a hardenabie fluldic sealing rnaterlal into me sealed annular regions of 
the perforated tubulars to seal off at least some of the radial p9S$ages of the perforated 
tubulars. 

15 13, A method of extracting materials from a producing subterranean zone in a 
wellbore. at least a portion of the wellbore including a casing, comprising; 
positioning one or more solid tubulars wittiin the wellbore; 
positioning one or more perforated tubulars each including one or nnore radial 
passages within the wellbore, the perforated tubulars traversing the producing 
20 subterrmean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
witNn the wellbore; 

fliAdicty ooupTmg the solid tubulars with the casing; 
fluidiciy coupling the perforated tubulars with the solid tubub^^ 
25 fliddldy isolating the producing subterranean zone from at least one ottier 

subterranean tene within the weObore; 

fluidicly coupflng at least one of the perforated tubulars with the producing 
subtenanean zone; 

sealing off an annular region within at least one of the perforated tubulars; and 
30 Injecting a hardenabie fluldic sealing material into the sealed annular regions til 

the perforated tubtiars to seal off at least some of the radial passages df the perforated 
tubulars. 
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14. A system for isolating a first subtmanean zone from a second sutiterranean , 
zone m a wenboTB, comprising: 

means for po^ioning one or more solid tubulars within the weliborB, the solid 
tubulars traversing ttis first sutiterranean zone; 
5 means for positioning one or more perforated tubulars each including one or 

more radial passages wKhln the welibore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wetlbore; 
10 means for fluldldy coupling the perforated tubulars and the solid tubulars; 

means for preventing ttie passage of fluids from the first subtenanean zone to 
the second subt^nean zone within ttie wellbore external to the primary solid tubulars 
Bni perforated tubulars; 

means for sealing <rff an annular region within at least one of the perforated 
15 tubulars; and 

mear^ for injecting a hardenabte fluidic sealing material Into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passeges of the 
perforated tubulars. 

20 15. A system for extracting materials from a produdrig subterranean zone In a 
weBbofe, at least a portion of the wellbore including a casing, comprising; 
means for positioning one or more solid tubulars within the wellboiB; 
means for positioning one or more perforated tubulars each including one or 
mors radial p^sages within the wellbore^ the perforated tubulars traversing the 
25 producing subtenanean zone: 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the weDbore; 

means for fluicSdy coupling ttte solid tubulars with the casing; 
means for fhjidtoly coupllrig the perforated tubulars with the solid tubulars; 
30 means for fluidicly isobting the producing subtenanean zone from at least one 

other subtenanean zone within the wellbore; 

means for fluldidy coupling at least one of the perforated tubulars with the 
producing subterranean zone; 
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means for sealing off an annular region within at least one of the perforated 
tubulitfs; and 

means for Injectfng a haMenabie fluidic sealing material into the sealed annular 
regions of the perforated tububrs to seal off at least some of the rklial passages of the 
5 perforated tubulars. 

16. An apparatus, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subtenanean formation, comprising: 

10 ' one or rnore solid tubular members, each solid tubular nnernb^ 
more external seals; 

one or more perforated tubular members coupled to the solid tubular members; 

and 

a shoe coupled to the zonal isolation assembly; 
15 wherein at least one of the solid tubular members and the prorated tubular 

members are forfned by a radial expansion process performed within the wellbore; and 
wherein at least one of the perforated tubular members are radially expanded 
ir)to intimate contact with the subtenranean fornhation. 

20 17. The apparatus of daim 16. wherein the perforated tubular members that are 
radially expanded into Intimate contact with the subterranean fpnnation compress the 
subterranean fomnaOoa 

18. A method of isolaVng a first subterranean zone from a second subterranean 
25 zoneinawMlbcm. ocmiprising: 

positiontng one or mors solid tubulars within the weliborB, the solid tubulars 
traversing the first subterranean zone; 

positioning one or mora perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the secpnd 
30 subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate contact 
with the second subterranean zone; 
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flukjidy coupling the perfbiBted tubuiars and the solid tubuiars; and 
prevant^g the passage of fluids from the ffrst subtananean xono to the second 

subteiranean zone wttWn the weNbore external to the solid tubuiars and perforated 

(ulMJlars. 

19. The method of claim 18. wherein the perforated tubuiars that are radially 
expanded Into intimate contact with the second subterranean zone compress the 
second subterranean zone. 

20. The method of da(m 18. further comprising vibrating the second subterranean 
zone to increase the rate of recovery of hydrocarbons from the second subtenanearr 
zone. V 

21. The method of daim 18. further comprtsfng vibrating the second subtenanean 
zone to ctean the radial passages of the perforated tubuiars that are radially expanded 
into intimate contact with the second subterranean zone. 

22. The method of daim 18, ftjrther comprising applying an impulsive load to the 
perforated tubuiars that are radially expanded into intimate contact with the second 
subterranean zone to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

23. A method of extracting materials from a produdng subterranean zone in a 
wBlbora. at least a portion of the wellbore including a.casing, comprising: 

positioning one or mora solid tubuiars within thO weabore; 

posftlohing one or more perforatefd tubuiars viAthin the wellbore each including 
one or more radial passages, the perforated tubuiars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubuiars and the perforated tubuiars 
writhin the WBllbore; 

radially expanding at least one of the perforated tubulai« into intimate contact 
.with tlie produdng subterranean zone; 

fluididy coupllnig the solid tubuiars with the caslrjg; 

fiuididy coupling the perforated tubuiars with the stOd tubuiars; 
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fluididy isolating the produdng subterranean zone from at least one other 
subterranean zone within the wellbore; and 

fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone. 

5 

24. The method of daim 23, wherein the perforated tubulans that are radially 
expanded into intimate contact wHh Ihe .producbig subtenanean zone compress the 
produdng subterranean zone. 

10 25. The method of daim 23, further comprising vibrating the produdng 
subterranean zone to Increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

26» The method of claim 23. further comprtsing vibrating the prxxJudng 
15 subterranean zone to clean the radial passages of the perforated tubulars that are 
radiaiiy expanded into Intimate oontad with the produdng subtenranean zone. 

27. The method of daim 23, further comprising apfrfying an Impulsive load to the 
perforated tubutars that are radially 8)qpanded into intimate contact with the produdng 

20 subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

28. A system for isolating a first subterranean zone from a second subterranean 
zone In a wellbore. comprising: 

25 means for positfoning one or mora solid tubulars within the weltbore, the solid 

tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
including one or more rsxlial pneages, the perforated tubulars traversing the second 
subterranean zone; 

30 means for radiaiiy expanding at least one of the edM tubulars and perforated 

tubulars within the wellbore; 

means for radially expandbig at teast one of the perforated tubulars into intimate 
contad with the second sutxterranean zone; 

means for fluididy coupling the perforated tubulars and the sdid tubulars; and 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the weflbore exienr^al to the solid tubuiars and 
peffoiated tubuiars. 

29. The system of dalm 28, wherein the means for radially expanding at least one 
of ttie perforated Uibulars into intimate contact with the second subtenanean zone 
comprises means for compressing the second subtenanean zone. . 

30. The system cf daim 28. further compri^ng means for vibrating the second 
subterranean zone to increase the-rete of recovery, of hydrocarbons from the second 
subterranean zone. 

31. The system of daim 28, further comprising means for vibrating the second 
subterranean zone to dedn the radial passages of the perforated tubuiars ttiat are 
radially expanded into intimate contact with the second subtenanean zone. 

32. The system of daim 28. further comprising means for applying an impulsive 
load to the perforated tubuiars that are radially expanded into intimate contact with the 
second subterranean zone to increase the rate of recovery of hydrocarbons from the 
second subterranean zone. 

33. A system for extracting materials from a produdng subtenanean zone in a 
weUbore. at least a portion of the weHbore Induding a casing, comprising; 

means for positioning one or more solid tubuiars within the wellbore; 

flfieana for positionirig one or nrare perforated tubuiars within the welibore each 
induding one or more radial openings, the perforated tubuiars traversing the produdng 
subtenanean zone; 

means for radially expanding at feast one of the solid tubuiars and the 
perforated tubuters within the welltx>re; 

means for radially expanding at least one of the perforated tubuiars into intimate 
conted with the produdng subterranean aine; 

means for fluldldy coupling the solid tubuiars witti the casing; 

means for fluldldy coupling the perforated tubuiars with the sdid tubuiars; 

means for fluldidy isolating the produdng subtenanean zone from at least one 
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other subterranean zone within the wellbbre; and 

means for fluidicly coupling at least one of the perforated tubidars witfi the 
producing subtenanean zone. 

34. The system of claim 33, wherein the means for radially expanding at least one 
of the perforated tubuiars into intimate contact with the producing subterranean zone 
oonriprlses nieans for compressing the produdng subterranean 

35* The system of daim 33, further comprising means for vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. 

36. The system of daim 33, further comprising oceans for vibrating the jroducing 
8ubterrar>ean zone to dean the radial passages of the perforated tubuiars that are 
radially expanded into intimate contad with the producing subtenanean zone. 

37. The system of daim 33^ further comprising means for applying an impulsive 
load to the perfohated tubuiars that are radially expanded Into intimate contact with the 
producing subterranean zone to increase the rate of recovery of hydrocarbons from the 
prpdudng subtenranean zone. 

38. An apparatus, comprising: 

a zonal isplafion assembly positioned within a wellbore that traverses a 
subterranean fomfiatlori and indudes a perlorated wellbore casing, comprising: 

one or more sotid tubular members, each solid tubular member induding one or 
nme external seals; 

one or more perforated tubular members coiipted to the 'solid tubular merrtbers; 

and 

a shoe coupled to the zonal isolation assembty; 

wherein at least one of the soiid tubular members and the periforated tubular 
menibers are formed by a radial expansion process perfomwd within the wellbore: and 

wherein at least one of the perflated tubular members are radially expanded 
into Intimate contact with ttie perforated wellbore casing. 
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39. The appiaratus of daim 38. wherein the perforated tutHilar members that are 
radfaBy expanded into intbnate contact with the perfbrated casing convress the 
subterranean fonnation. 



40. A method of isolating a first subtenanean zone from a second subterranean 
2one in a wellbore that includes a perforated casing that traverses the second 
subterranean zone, comprtebig: 

positioning one or more solid tububrs within the wellbore, the solid tubulars 
traversing the first subterranean zone; 

positioning one or more peiforated tubUlars within the wellbore each including 
one or more radial passages, the perfbrated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the primary solid tubulars and perfbrated 
tubulars within the wellbore; 

radially expanding at least one of the perforated tubulars into Intimate contact 
with the perfbrated casing; 

fli^dfdy coupling the perfbrated tAulars and the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the second 

subterranean zone wHhln \he welitx)ra external to the solid tubulars arid perforated 

tubulars. 

41. The method of dakn 40. whisrein the perfbrated tubulars that are ladially 
expanded Into intimate contact wHh the perforated casing compress the second 
subtenraneanzbne. 

42. The method of dalm 40. ftnlher comprising vibrating the second subterranean 
zone to increase the rate of rscovery of hydrocarbons ftom the second subterranean 
zone. 

43. The method of daim 40. further comprising vibrating the second subterranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
Into intimate contact with the perforated casing. 

44. The method of daim 40, further comprising applyirig an impulsive load to the 
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perforated tubulars that are radially expanded into intirtiate contact with the perforated 
casing to increase the rate of .reoovery of hydfPocartions from the second subterranean 
zone. 

5 45. A method of extracting materials from a producing subtenranean zone in a 
wellbore, at least a portion of the \fveilb6re including a casing and a perforated casing 
that traverses the producing subtenranean zone, oomprising; 
positioning one or more solid tul)ulars within the w^^ 

pbsttionlng one or more perforated tubulars wHhin the weilbore each including 
10 one or more radial passages, the perforated fubuiars traversing the produ(^g 
subtenranean zone; 

rskilally expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

radially expanding at least one of the perforated tubulars into Intimate contact . 
15 with the perforated casing; 

flutdidy coupling the solid tubulars with the casing; 
flukjidy coupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the producing subterranean zone from at least one other 
subtenanean zone within the wellbore; and 
20 fluidicly coupling at least one of the perforated tubulars v^h the producing 

subtenanean zone. 

48. The method of dalm 45. wherein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing compress the producing 
25 subtenanean zone. 

47. The method of dalm 45. further comprising vibrating' the produdng . 
subterranean zone to increase the rate of recovery of hydrooart>oris from the produdng 
subterranean zone. 

30 

48. The method of daim 45, further comprising vibrating the pnxludng 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded Into intimate contact with the perforated casing. 
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491 The method of daim 46. further comprising applying an impute load to the 
perforated tubulars that are radially expanded into intimata contact with the perforated 
tububrs to increase the rate of recovery of hydrocartKms from the producing 
sut)terranednzona. 

5 

SO. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore that Includes a perforated casing that traverses the second 
subterranean zone, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
10 . tubidars traversing the first subtenranean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
inducting one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
IS tubulars within the wellbore; 

means for radially expanding at least one of the perforated tubulars into intimate 
contact with the perforated casing; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 
means for preventing the passage of fluids from the first subterranean zone to 
20 the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. 

51: The system of daim S0» Wherein the means for radially expanding, at (east one 
of the perforated tubulars into intimate contact with tlie perforated casing comprises 
S means for compressing the second subterranean zone. 

52. The system of dann 50, further oomprisir^' means for vibrating the second 
subterranean zone to increase the rate of recovery of hydrocarbons from the second 
subtenanean zone. 

3D 

53. The system of daim 50, further comprising mear« for vibrating the secor>d 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. 
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54. The system of claim 50, further comprising means for applying an impulsive 
load to the perforated tubutars that are radlatly expanded into intimate contact with the 
perforated casing to increase the rate of recovery of hydrocarbons from the second 
subterrar>ean zone. 

5 

55. A system for extracting materials from a producing subterranean zone in a 
weHbore, at least a portion of the yveifbore indtJding a casing and a perforated casing 
that traverses the producing subterranean zone, comprising; 

means for positiontng one or mora solid tubulars within the weBbora; 
10 means for positioning one or more perforated tubulars within the wetlbote each 

including one or more radial openings, the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the soTid tubulars and the 
perforated tutHilars within the weilbore; 
15 means for radially expanding at least one of the perforated tubulars into IntTmate 

contact with the perforated casing; 

means for fluldiciy coupling the solid tubulars with the casing; 

means for fluldidy coupling the perforated tubulars with the solid tubulars; 

means for fluidldy isolating the producing subterranean zone from at least one 
20 other subterranean zone within the v\^llt)ore; and 

means for flukiidy coupling at least one of the perforated tubutars with the 
producing subterranean zone. 

56. The system of dalm 55, wherein the means for radially expanding at least one 
25 of the perforated tubutars into intimate contact with the perforated casing comprises 

means for compressing the producing subtenanean zone. 

57. The system of cteim 55, further comprising means for vibrating the producing 
subterranean zone to Increase the rate of recovery of hydrocartx>ns^m the producing 

30 subterranean zone. 

58. The system of claim 55, further comprising means for vibrating the producing 
subtoTanean zone to dean the radial passages of the perforated tubutars that are 
radially expanded Into intimate contect with the perforated casing. 
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59. The sy^em of daim 55. further comprising means for applying an irrvulsive 
ioad to the perforated tutiulars that are radiaBy e)q>anded Into intimate contact with the 
perforated casing to increase the rate of recovery of hydrocartx>ns from the producing 
5 subterranean zone. 

80. An apparatuSp comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member including one or 
10 more external seals; 

one or rrare perforated tubular members each including radial passages 
coupled to the solid tubular membm; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
15 members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tid)ular 
members are fonmed by a radial expansion process perfomned within the weilbore; and 
wherein the perforated tubular liners are formed by a radial expansion process 
20 perfbnned within the weilbore. 

61. A method erf isolating a first subterranean zone from a second subterranean 
zone in a weffixm. oomprisfrig: 

positioning one or more solid tubuiars within the welibore. the sdid tubulars 
25 traversing the first subterranean zone; 

positioning one or nxm perforated tidMJiars each including one or more radial 
passages within the weilbore. the perfic^rated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
30 within the welibofe; ^ 

flutdidy coupTir^ the perforated tubulans and the primary solid tubulars; 

preventfr^ the passage of fluids from the first subterranean zone to the second 
subterranean zone within the weilbore exterrial to the primary solid tubulars and 
perforated tubulars; 
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positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tutHjIars; and 

radially expanding and plasticaily deforming the perforated tutxjiar liners within 
the interior of one or mam of the perforated tubulars. 

5 

62. A method of extracting materials from a producing subtenranean zone in a 
wallbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars each including one or more ladlar 
10 passages within the wellbore, the perforated tubulars traversing the producing 
subtena^nean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluldlcly coupling the solid tubulars with the casing; 
15 fluidtoiy coupling the perforated tubulars with the solid tubulars; 

fluldicly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluidicly coupling at least one of the perforated tubulars with the producing 
subterrariean zone; 

20 positioning one or more perforated tubular liners within the interior of one or 

more of the perforated tubulars; and 

radially expanding and plasticaily defomring the perforated tubular liners within 
the interior of one or nrtore of the perforated tubulars. 

2S A system for isolating a first subterranean zone from a second subtenanean 

zone In a weltbore, comprising: 

means for positioning or« or more solid tubulars wilMn the wellbore, the soDd . 
tubulars traversing the first subterranean s>ne; 

means for positioning one or more perforated tubulars each including one or 
30 more radial passages within the wellbore. the perforated tubulars traversing the second 
subterranean «)ne; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the vi/eilbore; 

means for fluidicly coupling the perforated tubulars and the solid tubulare; 
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means for pravenfing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubuiars; 

means for positioning one or more perforated tubular liners within the Interior of 
one or more of the perforated tubuiars; and 

means for radially expanding and plastically defonrdng the perforated tubular 
liners within the Interior of one or more of the perforated tubuiars. 

64. A system for extracting materials from a producing subterranean zone in a 
• wellbore, at least a portion of the weKbore including a casir^g, comprising; 

means for positioning one or more solid tubuiars within the wellbore; 

means for positioning one or more perforated tubuiars each Including one or 
more radial passages within the wellbore, the perforated tubuiars baversing the 
producing subterranean zone; 

nr>eans for radially expanding at least one of the solid tubuiars and the 
perforated tubuiars wflthin the weilbofB; 

means forfluididy coupling the solid tubuiars with the casing; 

means for fluWidy coupling the perforated tubuiars with the solid tubuiars; 

means for fluididy Isolating the produdng subtenanean zone from at least one 
other subterranean zone ^hin the wellbore; 

means for fluididy coupling at least one of the . perforated tubuiars with the 
produdng subterranean zone; 

means for positfoning one or more perforated tubular Uners withm the Interior of 
one or more of the perforated tubuiars; and 

means for radially expanding and plastically defonning the perforated tubular 
liners within the interior of one or nKve <rf the perforated tuto^ 

65. An apparatus, comprising: 

a zonal isolation assenU^ty compriwng: 

one or more solid bibular members, each solid tubular member Induding one or 
more external seate; 

two or more perforated tubular members each including radial passages 
coupled to the solid tubular members: and 

one or more one-way valves for controliaWy fluididy coupling the perforated 
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tiibuiar mambers; and 

a shoe ooupted io the zonal isolation assembly; 

wherein at least one of the solid tutMJiar niemt)ers and the perforated tubular 
members are formed. by a radial expansion prooess perfbnned within the wellbore. 

5 

69. A method of isolating a first subterraneen zone from a second subterranean 
zone having a frfurality of producing zmes in a wellbore, oomprfsing: 

positioning one or more solid tubulars vyithln the weUbore, the soDd tubulars 
traversir^ the first subteiTanean zone; 
10 posRfoning two or more perforated tubulars each includtaig one or more radial 

passages within the weilbore, the perforated tubulars traversing the second 
subterranean zone; 

radially e)q>anding at least one of the solid tubulars and peirforated tubulars 
witNn the wellbore; . . 
t5 fiuidicty a)upllng the perforated tubulars and the primary solid tubul^^^ 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zcme within the wellbore external to the primary solid tubulars and 
perfprated tubulars; and 

FTOventing fluids frwn passing from one of the producing zones that has not 
20 been depleted to one of the producing zories that has been depleted. 

67. A method of extracting matertats from a wellbore having a plurality of producing 
siArterranean zones, at toast a portion of the wellbore including a casing, comprising; 
positioning one or more soDd tubulars within the wellbore; 
25 ' positlonhg two or more perforated tubulare each Including one or more radial 

passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zones; 

radtafly expanding at least orw of the sdkl tubulare and the perforated tubulare 
within the wellbore; 
30 fluidlciycoupttng the solid tubulare with the casing; 

fluidicly coupling the perforated tubulars with the solid tubulare; 

fkiididy isolating the produting subterranean zone frc»n at teast one other ' 
subtenanean a)ne within the wellbore; 

fluidicly coupling at least one of the perforated tubulare with the producing 
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subterranean zone; • 

preventing fluids fronr» passing from one of the producing zones that has not 
been depleted to one of the producing zones that has been depleted. 

68. A system for isolating a first subterranean zorte firom a second subtenanean 
zone having a plwafily of producing zones In a weHbore, comprising: 

means for positioning one or more solid tubulars wHhin the.weObore. the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perfbretod tubulars each including one or 
more radial passages within the wellbore. the perforated tubulars travereing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fiuidicly coupling the perforated tubulars and the solid tubulare; 

means for preventing the passage of fluids from the ftst subtenanean rone to 
the second subterranean zone within the wellbore external to the primary solid tubulare 
and perforated tubulare; 

means for positioning one or more perforated tubular Dners within the interior of 
one or more of the perforated tubulare; and 

means fbr preventing fluids from passing from one of the producing zones that 
has not been depteted to one of the producing zones that has been depleted. 

69. A system for extracting materials from a plurality of producing subterranean 
zones in a wellbore. al least a portion of the wellbore biduding a casing, comprising; 

means for positioning one or more solid tubulars wHhln the wenbore; 

means fbr positioning one or more perforated tubulars each including one or 
more radial passages within the waHboiie. the peribrated. tubulars travereing the 
producing subterranean zones; 

means for radially expanding at least one of the solid lubutere and the 
perforated tubulare within the wellbofe; 

means for fluldidy coupling ttre sdid tubulars with the casing; 

means for fluididy coupling the perfbrated tubulars with the solid tubulare; 

means for fluidlcly isolating the producing subtenanean zone from at teast one 
other subtenanean»ne within the weObore; . 
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means for flimJidy coupling at least one of the perforated tubulars with the 
producing subterranean zone; 

means for positioning one or more perforated tubular liners within the Interior of 
one or more of the perforated tubulars; md . 
5 means for preventing fliflds ifrom passing from one of the .producing zor>es Vhat 

has not been depleted to one of the producing zones that has been depleted, 

70. fiji apparatus for extre^ng geothermal energy from a subteiranean fomnatfon 
containing a source of geothermal energy, comprising: 

10 a zonal isolation assembly positioned within the subtenranean formation, 

comprising: 

one or more solid tubular members, each solid tubular member including one or 
more extennai seals; 

one or more perforated tubular members eadi including radial passages. 
15 coupled to the solid tubular members; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
members; and 

a shoe coupled to the zonalisolatlon assembly; 
20 wherein at least one of the solid tubular men^rs and the perforated tubular 

members are fbmied by a radai expansion process perfbnned witMn the wellbore. 

71. A method (rf isolating a first subtenranean zone from a second subterranean 
zone Including a source of geothermal energy in a wellbore, comprising: 

25 posMordng one qr nmra soHd tubulars within the wellbore. the solid tubulars 

traversing the first subterranean zone; 

positioning one or more perforated tubulars each including one or more radial, 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

30 radially expanding at least one of the solid tubulars and perforated tubulars 

within the wellbore; 

fluidiciy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subten^ean zone to the second 
subterranean zone within the wellbore external to the prinnary solid tubulars and 
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perforated tubulars; and 

positioning one or more perforated tubular liners within the interior of one or 
nnore of the perforated tubulars; and 

radially expanding and plastically deforming the perforated tubular liners wItWn 
the Interior of one or more of the perforated tubulars. 

72. A method of extracting geothermal energy from a subterranean geothennal 
zone in a wellbore. at least a portion of ttie weilbore including a casing, comprteing; 

positioning orie or mom solid tubulars within the weilbore; 

positioning one or more perforated tubulars each including one or more radlai 
passages within the weilbore, the periiorated tubulars traversing the subterranean 
geothennal zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wetlbore; 

fluldiciy coupling the sdid tubulars the casing; 

flutdidy coupling the perforated tubulars with the solid tubulars; 

fluldldy Isolating the subterranean geothermal zone from at least one other 
subterranean zoifie within the weilbore; and 

fJuldidy coupling at teast one of the perforated tubulars with the subterranean 
geothermal zone. 

73. A system for isolating a first subten^nean zone from a second geothermal 
subterranean zone In a weilbore, comprising: 

means for positioning one or more solid tubulars within the weilbore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
more radial passages wHhIn the weilbore. the perforated tubulars traversing the second 
geottiennal subterranean zone; 

means for radially expanding at least one of the soUd tubulars and perforated 
tubulars within the welibore; 

means for fluldicly coupling the perforated tubulars and the solid tubulars; and 

mearis for preventing the passage of fiuids from the first subterranean zone to 
the second geothermal 8ubterr^)ean zone within the welibore external to the primary 
solid tubulars and perforated tubulars. 
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74.. A system for extracting geothennal energy from a subterranean geothemial 
zone in a welll>oiB, at Mast a portion of the weltbore including a casing, corhprising; 

5 means for positioning one or more solid tubulars within the weilbore; 

means for positioning, one or more perforated tubulars each including one or 
more radial passages within the weUbpre. the perforated tubulars traversing the 
subterranean gedthermal zone: 

means for radiaily expanding at ^ least one of the solid tubulars and the 
10 perfbrated tubulars within the weilbore; 

means for fluidldy coupling the solid tubulars with the casing; 
means for fluldidy coupling the perforated tubulars with the solid tubulars; 
means for fluididy isolating the subterranean geothennal zone frorti at least one 
other sut)terranaan zone within the weilbore; and 
15 means for fluididy coupling at least one of the perforated tubulars with the 

subterranean geothermal zone. 

75, An apparatus, comprising: 

a zonal isolation assembly comprising: 
20 one or rtiore solid tubular members, each solid tubular member induding one or 

more external seals; 

one or mora perforated tubular nriembers each induding one or more radial 
passages coupled to the solid tubular members; and 

a shoe coupled to the zonal isolation assembly; 
25 wherein at least one of the solid tubular members and the perforated tubular 

members ara formed by a radial expansion process performed within the weliboie; and 

wherein the radial passage of at least one of the perforatad tubular members 
are cleaned by further radial expansion of the perforated tubular members wHhin tte 
w^borai 

30 

76. A method of isolating a first subterranean zone from a second subterranean 
zone In a weilbore, comprising: 

positioning or» or nrK>re solid tubulars within the weilbore, the soHd tubulars 
traversing the first subterranean zbne;^ 
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positioning one or wore perforated tubulars within the weilbore each including 
one or niore radial passages, the perfbmted tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
5 tubulars witMn the weHbcMie; 

fluididy coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
suMenanean zone within the wallbore external to the solid tubulars and perforated 
tubulars; and 

10 cleaning materials from the radial passages of at least one of the perforated 

tubulars by further radial expansion of the perforated tubulars within the wellboiB. 

77. A method of extracting materials from a producing subtenranean zone in a 
welibore, at least a portion of the wellbore including a casing, comprising; 

15 positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the produdng 
siA)terranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
20 wiBiin the welboie; 

fkJidlcly coupling the solid tubulars with ttie casing; 
fhildicly coupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; 
25 fiiNdicly coupling at least orw of the perforated tubulars with the producing 

subtairanean zone; 

monitoring the operating temperattms, pressures, and flow rates wiSiin one or 
more Of the perforated tubulars; and 

deanir^ materials from the radial passs^es of at least one of the perforated 
30 tubulars t>y further radial expansion of the perforated tubulars within the wellbore. 

78. A system for isobting a first subtenranean zone from a second subtenanean 
zone b\ a weDbore. comprising: 
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means for positioning one or more solid hibulars within the welibore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforaled tubulars within the weiibore each 
induding one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the weHbore; 

means for fluididy coupling the perforated tubulars and the solid tu^brs; 

means for preventing the passage of fluUs from the first subtennanean zone to 
the second subterranean zpr)e within the welibore external to the solid tubulars and 
perforated tubulars; and 

^ means for deaning materials from the radial passages of at least one of the 
perforated tubulars by further radial expansion of the perforated tubulars within the 
welibore. 

79. A system for extracting materials from a producing subten^nean zone in a 
welibore, at least a portion of the welibore induding a casing; comprising; 

means for positioning one or more softd tubulars within the welibore; 

means for positioning one or more perforated tubulars within the welibore each 
induding one or more radial passagesp ttie perforated tubulars traversing the produdng 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the weUbore; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating: the produdng sutrterranean zone from at least one 
Other subterranean zone within the wellbmi; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; and 

nneans for cleaning nnaterials from the radia) passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the welibore. 
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